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Reports 


Use of Fallout Cesium-137 as a Tracer to Define the Recent Deltaic Facies 


of a River’ 


Phillip Plato,? and Gary C. Goldman’ 


Using fallout cesium-137 as a tracer, the size and location of the deltaic 
facies in Lake Michigan of the St. Joseph River are described. Approxi- 
mately 185 sediment samples were collected and analyzed for cesium-137 
aboard ship during five working days. Contour lines are shown that rep- 
resent the measured concentrations of cesium-137 in the deltaic facies 


produced by the St. Joseph River. 


When a river discharges its water into a 
relatively quiescent body of water such as a 
lake, a deltaic facies may be formed where sus- 
pended matter from the river accumulates on 
the lake sediments near the mouth of the river. 
The location and size of the deltaic facies are 
of concern to investigators interested in the 
movement of manmade waste products through 
the aquatic environment. Zinc and chromium 
from plating plants, mercury from chlorine 
production plants, pesticides from agricultural 
lands, and many other waste products can enter 
a river. These pollutants may build up to rela- 
tively high concentrations in the deltaic facies 
produced by a river. 

The study of the accumulation of any pollu- 
tant in sediment generally involves the collec- 
tion of large numbers of grab samples of 
bottom sediment over a predetermined sampling 
grid. These samples are usually transported to 
a land-based laboratory where the pollutant to 
be studied is extracted and measured by an 
appropriate analytical technique. Since the cost 
of extraction and analysis is high, only a 
limited number of samples can usually be proc- 
essed. Thus, an area of particular interest may 


*This work was sponsored by a research grant from 
the American Electric Power Service Corporation. 

“Assistant professor of Radiological Health, Depart- 
ment of Environmental and Industrial Health, The Uni- 
versity of Michigan, Ann Arbor, Mich. 

‘Graduate student, Department of Meteorology and 
Oceanography, University of Michigan. 
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be missed altogether. Furthermore, a long lag 
time usually exists between the time a sample 
is collected and the time the analytical results 
are available for study. If several samples from 
a particular area are found to contain high 
concentrations of the pollutant, additional sam- 
pling might be required to complete the in- 
vestigation. 

This paper describes the procedures and 
instruments used to determine the size and 
location of the deltaic facies in Lake Michigan 
produced by the St. Joseph River (figure 1), 
using fallout cesium-137 as a tracer. The col- 
lection of the sediment samples discussed in 
this paper and the measurement of these 
samples for cesium-137 were done aboard the 
University of Michigan’s Research Vessel 
MYSIS during the summer of 1972. The pro- 
cedure enabled the investigators to cover a large 
area of lake bottom in a relatively short period 
of time with little or no lag time between the 
collection and analysis of a sample. 


Cesium-137 as a tracer 


Cesium-137 is a fission product that has en- 
tered the environment for over 20 years as a 
result of atmospheric tests of nuclear weapons. 
Estimates from a previous study (1) of radio- 
activity in Lake Michigan indicate approxi- 
mately 15,000 curies of fallout cesium-137 
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Figure 1. Relative locations of the St. Joseph River and its watershed 


entered the Lake Michigan watershed between 
1950 and 1970. The watershed of the St. Joseph 
River is approximately 7 percent (by area) of 
the entire Lake Michigan watershed (2). Thus, 
about 1,000 curies of fallout cesium-137 have 
entered the St. Joseph River watershed during 
the past two decades. 

Since the element cesium exists primarily in 
the ionic form, it is reasonable to expect that 
the isotope cesium-137 remains in the ionic 
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form unless it becomes attached to suspended 
matter. Kantsky (3) found that approximately 
10 percent of the cesium-137 in samples of 
river water was associated with suspended 
solids while 90 percent remained in the ionic 
form. Thus, perhaps as much as 100 curies of 
cesium-137 have been discharged by the St. 
Joseph River into Lake Michigan attached to 
suspended solids. Most of these suspended 
solids subsequently settled to the bottom of the 
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lake. An examination of bottom sediments near 
the mouth of the St. Joseph River for high 
accumulations of fallout cesium-137 should in- 
dicate areas where the sedimentation rate is 
the highest. 

Several properties make cesium-137 an at- 
tractive radionuclide to use as a tracer in the 
environment. It is among the most abundant 
fission products produced in the detonation of 
a nuclear weapon. It has a relatively long half- 
life of 30 years. It decays by the emission of a 
gamma ray of high abundance and high energy 
(85 percent of the decays of cesium-137 result 
in a gamma ray with an energy of 0.66 MeV). 
The high abundance and energy of the gamma 
ray permit a sample of sediment to be measured 
quantitatively for cesium-137 without extract- 
ing the cesium-137 from the sample. 


Procedure 


Two samples of sediment were collected with 
a small dredge at each sampling station. The 
dredge collected a block of sediment with a 
surface of approximately 23 cm by 23 cm to a 
depth of about 8 cm. The top 3 cm were removed 
as carefully as possible from each block of 
sediment and placed in a plastic bag. The two 
bags of sediment from each sampling station 
were placed in an annular configuration around 
a 7.5 em diameter by 7.5 cm thick sodium 
iodide detector to give a reproducible counting 
geometry. The sodium iodide detector was 
coupled to a 200-channel pulse height analyzer. 

The two bags of sediment collected at each 
sampling station were counted as one sample 
for 200 seconds. The pulse height spectrum 
that was produced by each sample was dis- 
played on an oscilloscope, and the height of 
the cesium-137 photopeak above background 
was recorded as a measure of the relative 
concentration of cesium-137 in the sample. 


Results and discussion 


Figure 2 shows the locations of the sampling 
stations and contour lines that represent the 
measured concentrations of cesium-137 in the 
sediments of Lake Michigan near the mouth of 
the St. Joseph River. Approximately 185 sam- 
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ples were collected and analyzed for cesium-137 
during five working days aboard ship. 

Little or no accumulation of cesium-137 ap- 
pears to occur within about 8 km of shore. The 
effect of wave action and turbulence on the 
bottom is greatest within this area and is 
probably the main reason why suspended mat- 
ter from the river does not accumulate near 
shore. 

The predominant water movement near the 
mouth of the St. Joseph River is toward the 
north (4). Thus, cesium-137 carried into the 
lake on suspended matter from the river is ex- 
pected to be distributed over a larger area of the 
lake bottom north of the river mouth than south. 
Data shown in figure 2 tend to support this 
prediction. 

The topography of the lake bottom in the area 
shown in figure 2 bears little resemblance to the 
measured accumulation patterns of fallout 
cesium-137. The lake gradually becomes deeper 
(almost linearly) as the distance from shore 
increases. Depths of 100 m are encountered be- 
yond 35 km from shore. 

The sediment samples collected are currently 
being analyzed for cesium-137 in the laboratory 
in the conventional manner (i.e., oven-dried, 
weighed, and counted) to determine if the field 
method of analysis is adequate to define areas 
of relatively high and low concentrations of 
cesium-137 in sediment. Trace-element meas- 
urements will be performed on several samples 
found to contain very high and very low con- 
centrations of fallout cesium-137 to determine 
if a correlation exists between relative concen- 
trations of cesium-137 and other manmade 
pollutants. 

A study is in progress (5) designed to com- 
pare the fallout cesium-137 discharged by the 
St. Joseph River with the radioactive wastes 
that will be discharged by two nuclear power 
plants located on Lake Michigan within 24 km 
of the river. It is hoped that the accumulation 
patterns produced by the river (figure 2) can 
be used to predict the accumulation patterns 
that will be produced by the nuclear power 
plants during the next few decades. 


Summary 


Fifty sediment sampling stations were used 
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Figure 2. The deltaic facies produced by the St. Joseph River in Lake Michigan 
(Each dot represents a sediment sampling station. The contour lines represent counts per 
minute of cesium-137 as measured in the field from gamma ray spectra 
produced by the various sediment samples) 


in a previous study (1) to identify general 
areas of relatively high concentrations of fall- 


out cesium-137 in the sediments of Lake 
Michigan. These areas of high cesium-137 con- 
centrations were influenced by the total water- 
shed of Lake Michigan. This study involved 
measurements of fallout cesium-137 made in the 
field on a relatively large number of sediment 
samples collected near the mouth of the St. 
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Joseph River, the third largest river that emp- 
ties into Lake Michigan. The accumulation pat- 
terns of fallout cesium-137 shown in figure 2 
represent the influence of one river on the 
sediments of Lake Michigan. 

Measurements made in the field on samples 
of bottom sediment for fallout cesium-137 offer 
a rapid and inexpensive method to determine 
the location and size of the deltaic facies pro- 
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duced by a river. The method enables an in- 
vestigator to sample a large area of sediment 
in a relatively short period of time. 

The analysis of a sample for cesium-137 can 
be completed before the ship arrives at the 
next sampling station. This rapid analysis of 
a sample permits decisions to be made in the 


field concerning areas of sediment to be studied 
in detail. 
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SECTION I. MILK AND FOOD 


Milk Surveillance, August 1972 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an 
indicator of the general population’s intake of 
radionuclide contaminants resulting from en- 
vironmental releases. Fresh milk is consumed 
by a large segment of the population and con- 
tains several of the biologically important 
radionuclides that may be released to the en- 
vironment from nuclear activities. In addition, 
milk is produced and consumed on a regular 
basis, is convenient to handle and analyze, and 
samples representative of general population 
consumption can be readily obtained. Therefore, 
milk sampling networks have been found to 
be an effective mechanism for obtaining infor- 
mation on current radionuclide concentrations 
and long-term trends. From such information, 
public health agencies can determine the need 
for further investigation or corrective public 
health action. 

The Pasteurized Milk Network (PMN) spon- 
sored by the Office of Radiation Programs, 
Environmental Protection Agency, and the 
Office of Food Sanitation, Food and Drug Ad- 
ministration, Public Health Service, consists 
of 63 sampling stations: 61 located in the 
United States, one in Puerto Rico, and one in 
the Canal Zone. Many of the State health de- 
partments also conduct local milk surveillance 
programs which provide more comprehensive 
coverage within the individual State. Data 
from 15 of these State networks are reported 
routinely in Radiation Data and Reports. Addi- 
tional networks for the routine surveillance of 
radioactivity in milk in the Western Hemi- 
sphere and their sponsoring organizations are: 
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Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. En- 
vironmental Protection Agency )—5 sampling 
stations 


Canadian Milk Network (Radiation Protec- 
tion Division, Canadian Department of Na- 
tional Health and Welfare)—16 sampling 
stations. 


The sampling locations that make up the 
networks presently reporting in Radiation 
Data and Reports are shown in figure 1. Based 
on the similar purpose for these sampling 
activities, the present format integrates the 
complementary data that are routinely obtained 
by these several milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission become 
incorporated in milk (1). Most of the possible 
radiocontaminants are eliminated by the selec- 
tive metabolism of the cow, which restricts 
gastrointestinal uptake and secretion into the 
milk. The five fission-product radionuclides 
which commonly occur in milk are strontium- 
89, strontium-90, iodine-131, cesium-137, and 
barium-140. A sixth radionuclide, potassium-40, 
occurs naturally in 0.0118 percent (2) abun- 
dance of the element potassium, resulting in a 
specific activity for potassium-40 of 830 pCi/g 
total potassium. 

Two stable elements which are found in milk, 
calcium and potassium, have been used as a 
means for assessing the biological behavior of 
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Figure 1. Milk sampling networks in the Western Hemisphere 
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metabolically similar radionuclides (radiostron- 
tium and radiocesium, respectively). The con- 
tents of both calcium and potassium in milk 
have been measured extensively and are rela- 
tively constant. Appropriate values and their 
variations, expressed in terms of 2 standard 
deviations (2c), for these elements are 1.16 + 
0.08 g/liter for calcium and 1.51 + 0.21 g/liter 
for potassium. These figures are averages of 
data from the PMN for May 1963-—March 1966 
(3) and are used for general radiation calcu- 
lations. 


Accuracy of data from various milk networks 


In order to combine data from the inter- 
national, national, and State networks con- 
sidered in this report, it was first necessary 
to determine the accuracy with which each 
laboratory is making its determinations and 
the agreement of the measurements among the 
laboratories. The Analytical Quality Control 
Service of the Office of Radiation Programs 
conducts periodic studies to assess the accuracy 
of determinations of radionuclides in milk 
performed by interested radiochemical labora- 
tories. The generalized procedure for making 
such a study has been outlined previously (4). 

The most recent study was conducted during 
July 1971 with 37 laboratories participating 
in an experiment on a milk sample containing 
known concentrations of iodine-131, cesium- 
137, strontium-89, and strontium-90 (5). Of 
the 17 laboratories producing data for the net- 
works reporting in Radiation Data and Reports, 
14 participated in the study. 


Table 1. 


The accuracy results of this study for these 
14 laboratories are shown in table 1. Con- 
siderable improvement has been made in the 
accuracy of the analyses of all radionuclides 
compared to the results of previous studies. 
Some improvement is still needed in the tech- 
nique for determining the strontium-90 re- 
sults. These possible differences should be kept 
in mind when considering the integration of 
data from the various networks. 


Development of a common reporting basis 


Since the various networks collect and ana- 
lyze samples differently, a complete understand- 
ing of several parameters is useful for inter- 
preting the data. Therefore, the various milk 
surveillance networks that report regularly 
were surveyed for information on analytical 
methods, sampling and analysis frequencies, 
and estimated analytical errors associated with 
the data. 

In general, radiostrontium is collected by 
an ion-exchange technique and determined by 
beta-particle counting in low-background 
detectors, and the gamma-ray emitters (potas- 
sium-40, iodine-131, cesium-137, and barium- 
140) are determined by gamma-ray spectros- 
copy of whole milk. Each laboratory has its 
own modifications and refinements of these 
basic methodologies. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples 
for one analysis, while others carry out their 
analyses more often than once a month. Many 
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networks are analyzing composite samples on 
a quarterly basis for certain nuclides. The 
frequency of collection and analysis varies not 
only among the networks but also at different 
stations within some of the networks. In addi- 
tion, the frequency of collection and analysis 
is a function of current environmental levels. 
The number of samples analyzed at a particular 
sampling station under current conditions is 
reflected in the data presentation. Current 
levels for strontium-90 and cesium-137 are 
relatively stable over short periods of time, 
and sampling frequency is not critical. For 
the short-lived radionuclides, particularly 
iodine-131, the frequency of analysis is critical 
and is generally increased at the first measure- 
ment or recognition of a new influx of this 
radionuclide. 

The data in table 2 shows whether raw or 
pasteurized milk was collected. An analysis 
(6) of raw and pasteurized milk samples col- 
lected during January 1964 to June 1966 in- 
dicated that for relatively similar milkshed or 
sampling areas, the differences in concentration 
of radionuclides in raw and pasteurized milk 
are not statistically significant (6). Particular 
attention was paid to strontium-90 and cesium- 
137 in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based on 
2-standard-deviation counting errors or 2- 
standard-deviation total analytical errors from 
replicate analyses (3). The practical reporting 
level reflects analytical factors other than sta- 
tistical radioactivity counting variations and 
will be used as a practical basis for reporting 
data. 

The following practical reporting levels have 
been selected for use by all networks whose 
practical reporting levels were given as equal 
to or less than the given value. 


Practical reporting level 
(pCi/liter) 


Radionuclide 
Strontium-89 
Strontium-90 
Iodine-131 


Cesium-137 
Barium-140 
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Some of the networks gave practical report- 
ing levels greater than those above. In these 
cases, the larger value is used so that only data 
considered by the network as meaningful will 
be presented. The practical reporting levels 
apply to the handling of individual sample de- 
terminations. The treatment of measurements 
equal to or below these practical reporting 
levels for calculation purposes, particularly in 
calculating monthly averages, is discussed in 
the data presentation. 

Analytical error or precision expressed as 
pCi/liter or percent in a given concentration 
range has also been reported by the networks 
(3). The precision errors reported for each of 
the radionuclides fall in the following ranges: 


Analytical errors of precision 


Radionuclide (2 standard deviations) 








Strontium-89 1-5 pCi/liter for levels <50 pCi/ 
liter ; 

5-10% for levels =50 pCi/liter; 

Strontium-90 1-2 pCi/liter for levels <20 pCi/ 
liter ; 

4-10% for levels > 20 pCi/liter; 

4-10 pCi/liter for levels <100 

pCi/liter ; 

4-10% for levels > 100 pCi/ 

liter. 


Iodine-131 
Cesium-137 
Barium-140 


For iodine-131, cesium-137, and barium-140, 
there is one exception for those precision error 
ranges: 25 pCi/liter at levels <100 pCi/liter 
for Colorado. This is reflected in the practical 
reporting level for the Colorado milk network. 


Federal Radiation Council guidance applicable 
to milk surveillance 


In order to place the U.S. data on radio- 
activity in milk presented in Radiation Data 
and Reports in perspective, a summary of the 
guidance provided by the Federal Radiation 
Council for specific environmental conditions 
was presented in the December 1970 issue of 
Radiological Health Data and Reports. 
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Table 2. Concentratons of radionuclides in milk for August 1972 and 12-month period 
September 1971 through August 1972 





| Radionuclide concentration 
| (pCi /liter) 


Sampling location Type of 
sample * Strontium-90 Cesium-137 








Monthly | 12-month Monthly 12-month 
average > average average > average 
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See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for August 1972 and 12-month period 
September 1971 through August 1972—continued 





Radionuclide concentration 


(pCi /liter) 





Sampling location 
Strontium-90 Cesium-137 





Monthly 12-month Monthly 12-month 
average > average average > average 





UNITED STATES:—continued 


Minn: 





aoe 


NIOr-kOroon 


Kansas City* 
St. Louis¢ 


Manchester*_______- ‘i 
Trenton° 


_ 
aRococoo 
_ 


eco 


New York City¢ 
Syracuse* 


nF 3asse 
ESS8anmnmon 


ocomoocoococecoooon 
ae 


- 
CHACHOAAE KH BOUIARWMNBWOOSO 


Cleveland* 
Oklahoma Citys 
Portlands 


ARANICGCOHANAARIDAN AON AAAIWSOAS 
os 


Philadelphia* 
Pittsburgh° 
Dauphin 
Erie 
Philadelphia 
Pittsburgh 
Providencee 
Charleston¢ 
Rapid City* 
Chattanooga’__- 


Lawrenceburg 
Nashville 


nw 


AWCWDAIWDBWDWOGGOGOSCAWDAIOAMANIIA6-3 
SOM OARODAH 


Salt Lake City¢ 
Burlington¢ 
Norfolke 
Seattlee 


= 


Benton County 
Franklin County - --_--- a 
Longview 
Sandpoint, Idaho____.____ wm 
Skagit County 

W. Va: Charleston¢ 

Wisc: Milwaukee* 

Wyo: Laramie* 


_— 
> 0100 00 tO OO 0 


- 
DAan” NWonanow 

















OOO OS OM MMM UUM UND UNMDUUUUUUUUUUUUUUUUUUUU UU UU UU UUUUUUUUUU UU UUUUU' 


See footnotes at end of table. 
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Table 2. Concentration of radionuclides in milk for August 1972 and 12-month period 
September 1971 through August 1972—continued 





Sampling location 


Type of 
sample * 





Radionuclide concentration 
(pCi /liter) 





Strontium-90 Cesium-137 





Monthly 
average > 


12-month 
average 


Monthly 
average > 


12-month 
average 





CANADA: 


Winnipeg 
New Brunswick: 

Fredericton 
Newfoundland: 


Nova Scotia: 


Ontario: 
NE REORDER LILLIED 
Thunder Bay 


Quebec: Montreal__ 
Quebec. __- 
Saskatchewan: 
egina 
Saskatoon 


CENTRAL AND SOUTH AMERICA: 





Canal Zone: 
Cristobal¢ 
Chile: 


Colombia: Bogota 
Ecuador: Guayaquil 
Jamaica: Mandeville 
Puerto Rico: 
San Juan* 
Venezuela: 








wy VuNruUUUY Vv UV VU VV 











~~ ye wu 





PMN network average! 





® P, pasteurized milk 
R, raw milk 


QR 
aic a woore 


b When an individual sampling result was equal to or less than the practical reporting level, a value of “0” was used for averaging. 


Monthly averages less than the 


ractical reporting level reflect the fact that some but not all of the individual samples making 


up the 
average contained levels greater then the practical reporting level. When one more than on analysis was made in a monthly parted, the 


number of samples in the monthly average is given in parentheses. 
© Pasteurize 4 
4 Radionuclide analysis not routinely performed. 


Milk Network station. All other sampling locations are part of the State or National network. 


e The practical reporting levels for these networks differ from the general ones given in the text. Sampling results for the networks were 


equal to or less than the following practical reporting levels: 
Cesium-137: Colorado—25 pCi/liter 
New York—20pCi/liter 

Oregon—15 pCi/liter 


Strontium-90: New York—3 pCi/liter 


{ This entry gives the average radionuclide concentrations for the Pasteurized Milk Network stations denoted by footnote °. 


NA, no analysis. 
NS, no sample. 


Data reporting format 


Table 2 presents the integrated results of 
the international, national, and State networks 
discussed earlier. Column 1 lists all the stations 
which are routinely reported in Radiation Data 
and Reports. The relationship between the 
PMN stations and the State stations is shown 
in figure 2. The first column in table 2 under 
each of the reported radionuclides gives the 
monthly average for the station and the num- 
ber of samples analyzed in that month in paren- 


December 1972 


theses. When an individual sampling result 
is equal to or below the practical reporting 
level for the radionuclide, a value of zero is 
used for averaging. Monthly averages are cal- 
culated using the above convention. Averages 
which are equal to or less than the practical 
reporting levels reflect the presence of radio- 
activity in some of the individual samples 
greater than the practical reporting level. 
The second column under each of the radio- 
nuclides reported gives the 12-month average 
for the station as calculated from the preceding 
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Figure 2. State and PMN milk sampling stations in the United States 


12 monthly averages, giving each monthly aver- 
age equal weight. Since the daily intake of 
radioactivity by exposed population groups, 
averaged over a year, constitutes an appro- 
priate criterion for the case where the FRC 
radiation protection guides apply, the 12- 
month average serves as a basis for comparison. 


Discussion of current data 


In table 2, surveillance results are given for 
strontium-90 and cesium-137 for August 1972 
and the 12-month period, September 1971 to 
August 1972. Except where noted, the monthly 
average represents a single sample for the 
sampling station. Strontium-89, iodine-131, and 
barium-140 data have been omitted from table 
2 since levels at the great majority of the sta- 
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tions for August 1972 were below the respec- 
tive practical reporting levels. Table 3 gives 
monthly average for those stations at which 
strontium-89, iodine-131, and barium-140 were 
detected. 


Table 3. Strontium-89, iodine-131, and barium-140 
in milk, August 1972 





Concentration 
(pCi/liter) 
Sampling location 





Strontium-89 | Iodine-131| Barium-140 
| 





Shasta (State) | 
Southeast (State) __- 26 
Dodge City (State) __| 
Kansas City (State) -| 
Wichita (State) 
New York City 
(State) 
Colombia: Bogota 
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Strontium-90 monthly averages ranged from 
0 to 27 pCi/liter in the United States for 
August 1972, and the highest 12-month aver- 
age was 18 pCi/liter (Little Falls, Minn.) 
representing 9.0 percent of the Federal Radia- 
tion Council radiation protection guide. Cesium- 
137 monthly averages ranged from 0 to 82 
pCi/liter in the United States for August 1972, 
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and the highest 12-month average was 58 pCi/ 
liter (Southeast Florida) representing 1.6 per- 
cent of the value derived from the recommenda- 
tions given in the Federal Radiation Council 
report. Of particular interest are the consist- 
ently higher cesium-137 levels that have been 
observed in Florida (7) and Jamaica. 
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Milk Surveillance Programs, January-March 1972 


National Environmental Research Center—Las 
Vegas, Environmental Protection Agency 


The National Environmental Research Cen- 
ter—Las Vegas (NERC-LV) is responsible for 
conducting radiological safety and environ- 
mental surveillance programs in the offsite 
area surrounding the Nevada Test Site (NTS) 
in support of nuclear testing sponsored by the 
U.S. Atomic Energy Commission (AEC)! and 
the Space Nuclear Systems Office (an organi- 
zational amalgamation of the AEC and the 
National Aeronautical and Space Administra- 
tion). When required, additional surveillance 
programs are established at locations other 
than around NTS in support of AEC opera- 
tions, such as Project Rulison, the Plowshare 


*These programs are operated under a Memorandum 
of Understanding (No. AT (26-1)-539) with the 
Nevada Operations Office, U.S. AEC, Las Vegas, Nev. 
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nuclear explosive engineering experiment near 
Grand Junction, Colo., in 1970, and in the Can- 
nikin nuclear test on Amchitka Island, Alaska, 
in 1971. Beginning with this report, the ana- 
lytical results of milk samples collected for 
the above programs will be reported in Radia- 
tion Data and Reports. 

The milk surveillance networks operated by 
the NERC-LV are the routine Milk Surveil- 
lance Network (MSN) and the Standby Milk 
Surveillance Network (SMSN). The MSN, 
shown in figure 1, consists of 32 regular and 
5 alternate locations at which NERC-LV per- 
sonnel collect 1-gallon milk samples on a 
monthly basis from family milk cows, com- 
mercial pasteurized milk, Grade A raw milk 
for pasteurization, and Grade A raw milk for 
local consumption. In the event of a release of 
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Figure 1. NERC-LV Milk Surveillance Network 


radioactivity from the NTS, intensive sampling 
is conducted in the affected area out to about 
300 miles of the NTS to determine radionuclide 
concentrations in milk, to assess radiation 
doses that could result from the ingestion of 
the milk, and to take protective action if re- 
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quired. Milk supplies and producers beyond 
300 miles are sampled by the SMSN. 

The SMSN (1), shown in figure 2, consists 
of about 185 Grade A milk processing plants 
which can be requested by telephone to collect 
raw milk samples representing milksheds sup- 
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Figure 2. NERC-LV Standby Milk Surveillance Network 


plying milk to the plants. Samples from the 
network are collected and mailed to NERC-LV 
through the cooperation of federal, state, and 
local government agencies in the event of a 
release of radioactivity at NTS or other test 
locations. Periodically, one sample is collected 
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from each station to maintain network readi- 
ness and to check the network’s reliability. An 
exception to this is the sampling procedure used 
in Texas. The Texas State Health Department 
does its own analysis and forwards the results 
to NERC-LV. 
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During readiness checks, only random sam- 
ples are analyzed for strontium and tritium. 

Since the surveillance programs for Project 
Rulison and the Cannikin Event were completed 
last year, no milk samples were collected dur- 
ing 1972. The surveillance programs and ana- 
lytical results prior to January 1972 for these 
operations are reported separately (2-4). 


Analytical procedures 


All routine samples are analyzed for gamma- 
emitting radionuclides by gamma spectroscopy 
and for radiostrontium by radiochemistry pro- 
cedures. Approximately six samples per month 
from the most prevalent downwind trajectories 
from the NTS are also analyzed for tritium. 
Special or event-related samples are normally 
gamma scanned. Further analyses depend on 
whether activity is detected and/or on special 
requirements of the sampling program. 

Table 1 lists the general analytical proce- 
dures and detection limits, as described by 
Johns (5), and Lem and Snelling (6). For 
gamma spectroscopy analyses, the samples are 


Table 1. 


placed in 3.5-liter inverted-well Marinelli 
beakers.. All routine samples are counted for 
40 minutes. Special samples collected following 
known releases of activity are normally counted 
20 minutes, but will vary from 10 to 40 min- 
utes depending on radionuclide concentration 
and sample workload. The activity concentra- 
tion of each of the detected nuclides at the 
time of count is calculated and extrapolated 
to time of collection. 


Results 


Table 2 lists the analytical results of all milk 
samples collected from the NERC-LV MSN in 
January, February, and March 1972. Alternate 
stations indicated with an (A), are sampled 
only if milk is unavailable at a regular station. 

As a check on network response, a portion 
of the SMSN in California was requested to 
send in one raw milk sample each in March. 
The analytical results of these samples are 
shown in table 3. 

Copies of these results are distributed to 
EPA Regional Offices and appropriate state 
agencies prior to publication. 


Analytical procedures 





Analytical 


Type of analysis equipment period 


(min.) 


Counting | 


| 
} 


; | 
Sample | Detection limits 
size (pCi/liter) 
(liter) 


Analytical | 
procedures 





Gamma spectro- 
meter with a 10 by 
10-em Nal (Tl) 
crystal with input 
to 200 channels 
(0-2 MeV) of 400- 
channel, pulse- 
height analyzer 


Gamma spectroscopy - 10-40 


Strontium-89 , 

strontium-90 Low-background 
thin-window, gas- 
flow proportional 
counter with a 5.7 
cm diameter window 
(80 ug /cm?) 


Tritium Automatic liquid 
scintillation counter 


with output printer 











error 
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Generally 10 pCi/ 
liter for most com- 


Radionuclide con- 
centrations quan- 
titated from gamma 
spectrometer data 
by computer using 
an eight element 
matrix technique 


3.5 


| mon fallout radio- 
| nuclides in a simple 
| spectrum 








Chemical separation 
by ion exchange. | 
Separated sample | 
counted successively ; 
activity calculated 
by simultaneous 
equations 


* Strontium-89 =5 
* Strontium-90 =2 


Somate prepared by 
distillation 


|} .005 | => =320. 


* The detection limit for a given sample is defined as that concentration which is equal to the 2-sigma counting 


b The detection limit for samples analyzed during February and thereafter was = 220 pCi/liter. 





Table 2. Milk surveillance results, January, February, and March 1972 





Radionuclide concentrations» 
Map Date Sample (pCi/liter) 

Location number collected type* 
(1972) 





89Sr 





California: 
Bishop: 
Sierra Farms 


Hinkley: 
Bill Nelson Dairy 


Independence: 
Smith Ranch 


Olancha: 
Hunter Ranch 


Nevada: 


Alamo: 
Wright Dairy 


Austin: 

Triple T Ranch 620 +320 
610 +270 
350 +200 


Belmont: 
Pine Creek Ranch 


Caliente: 
Young’s Ranch 


Currant: 
Blue Eagle Ranch 


Duckwater: 
Halstead Ranch 


Eureka: 
Jerde Ranch (A) 


Martin Ranch 
Hiko: 
Schofield Dairy 310 


260 
840 +260 
Indian Springs: 
Cambern Ranch (A) ¢ 
PA 
Indian Springs Ranch 


Las Vegas: 
Anderson Dairy 


Arden Dairy 


Las Vegas: 
LDS Dairy Farm 


Lathrop Wells: 
Mills Ranch 


ida: 
Lida Livestock Company 


Logandale: 
Vegas Valley Dairy 























See footnotes at end of table. 
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Table 2. Milk surveillance results, Janary February, and March 1972—continued 








Radionuclide concentrations> 
Map Date Sample (pCi/liter) 

Location number collected types 
(1972) 








Lund: 
McKenzie Dairy 


McGill: 
Larsen Ranch 


Mesquite: 
Hughes Bros Dairy 


Moapa: 
Searles Dairy 


Nyala: 
Sharp’s Ranch 


a +) 
Earl Burson (A) 


Owens Ranch 


Panaca: 
Kenneth Lee Ranch 


Round Mt: 
Russell Berg 


Shoshone: 
Kirkeby Ranch 


Springdale: 
McCurdy Ranch 
Utah: 


Garrison: 
Gonders Ranch 





Newcastle: 
Newcastle Dairy 














St. George: 
R. Cox Dairy 











* 11, pasteurized milk. 
12, raw milk from Grade A producer(s). 
13, raw milk from family cow(s). 
> Two-sigma counting error provided when available, 
© Small sample size. 
4 Not analyzed because sample was sour. 
* (A) alternate milk sampling station. 
NA, not analyzed. 
NS, no sample, 
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Table 3. Standby Milk Surveillance Network results 





Location 





Map 
number 


Radionuclide concentrations*® 
Date (pCi/liter) 

collected 
1972 





89Sr Sr 





California: 


Auburn: 

Lone Star Dairy 
Chico: 

Quality Dairy 
Fort Bragg: 

Denevi Dairy 
Fresno: 

St. College Creamery 
Madera: 

Magee Quality Dairy .. .......cccccccccess Ra ee eae 
Merced: 

Sunshine Dairy Farms 
Redding: 

McColl’s Dairy Prod 
Salinas: 

Blue Ribbon Dairy 
San Jose: 

Pleasant Hill Dairy 
Santa Clara: 

Edelweiss Dairies 
Santa Rosa: 

Arlington Farms 

Burbank Dairy 
Susanville: 

Morning Glory Dairy 
Tracy: 

Deuel Voc. Inst 
Watsonville: 

Monte Vista Dairy 


Willits: 
Ridgewood Ranch Dairy 





NA 


NA 
NA 


240 +200 




















® Two-sigma counting error provided when available. 
b Small sample size. 

¢ New sampling location. 

NA, not analyzed. 
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Foods and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates, along with the guidance 
developed by the Federal Radiation Council, 
provide a basis for evaluating the significance 
of radioactivity in foods and diet. 


Program 


Carbon-14 in Total Diet and Mlik 
Connecticut Standard Diet 
Institutional Total Diet 


Radiostrontium in Milk 
Strontium-90 in Tri-City Diets 


Period reported 


July—December 1971 
January—December 1970 
October-December 1971 and 
1971 Annual Summary 
January—December 1971 
January—December 1970 


Networks presently in operation and reported 
routinely include those listed below. These net- 
works provide data useful for developing es- 
timates of nationwide dietary intake of radio- 
nuclides. Programs reported in Radiation Data 
and Reports are as follows: 


Issue 


May 1972 
December 1971 


June 1972 
November 1972 
November 1971 





Estimated Daily Intake of Radionuclides in California Diets, January-June 1971 


Bureau of Radiological Health 
California State Department of Public Health 


Since January 1964, the Bureau of Radio- 
logical Health, California State Department of 
Public Health, has made estimates of radio- 
nuclide levels in the diets of Californians (1). 

Recognizing that a “standard” or “typical” 
diet does not exist due to variations in individ- 
ual tastes, an effort was made to select a diet 
which was reasonably representative of the 
food consumed in a given area. This objective 
was met by utilizing the “house” diet of a 
hospital in each of the 20 geographic areas of 
interest (figure 1). 

Hospitals were chosen as the source of diet 
samples under the hypothesis that their diets 
are as “reasonably representative” as any other. 
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General hospitals exist in each of the 20 selected 
geographic areas and operate with trained dieti- 
tians. There is good reason to believe that hos- 
pitals utilize foods which are marketed in their 
respective communities. 


Sampling procedure 


In general, the sampling procedure is the 
same at each hospital. Samples are collected 
every 3 months at each facility. Each sample 
represents the edible portion of a regular meal 
(the standard diet) for a full 7-day week (21 
consecutive meals). 
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Figure 1. California diet sampling stations 


After each sample is collected, it is suitably 
preserved and shipped to the Sanitation and 
Radiation Laboratory of the State Department 
of Public Health. Accompanying each sample 
is a record prepared by the dietitians indicating 
the types and quantities of food included. 


Analytical procedures 


After weighing at the laboratory, each sam- 
ple is homogenized and analyzed for gamma- 
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ray emitters, then dried and ashed prior to 
analysis for strontium-89, strontium-90, ra- 
dium-226, and stable calcium, strontium, and 
sodium. 


Data and discussion 


The resultant estimates of daily intake of 
radionuclides in the California diets are given 
in table 1 (January-March 1971) and table 2 
(April-June 1971). 
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Table 1. Estimated daily intake of radionuclides in California diets," January-March 1971 
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* Based on analyses of Hospital Standard Diets located in listed cities. 

> Kilograms of food per person per day in this diet. 

© Natural potassium contains 0.0119 percent of radioactive potassium-40. 
NA, no analysis. 


Table 2. Estimated daily intake of radionuclides in California diets,* April-June 1971 
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® Based on analyses of Hospital Standard Diets located in listed cities. 

> Kilograms of food per person per day in this diet. 

¢ Natural potassium contains 0.0119 percent of radioactive potassium-40. 
NA, no analysis. 


It should be noted that levels of radioactivity Recent coverage in Radiation Data and Reports 
were observed to be far below those levels for Period Issue 
which consideration should be given to pro- July-December 1970 | November 1971 
tective health action. 

A summary of strontium-90 and cesium-137 REFERENCE 


intake trends in California diets from Janu- (1) STATE OF CALIFORNIA DEPARTMENT OF 


ary 1964 through June 1971 is given in figures PUBLIC HEALTH, BUREAU OF RADIOLOGICAL 
2 d3 HEALTH. Radiol Health News 4:4 (October 1965). 
an ° 2151 Berkeley Way, Berkeley, Calif. 94704. 
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Figure 2. Averages and ranges of daily strontium-90 intake in California diets 





Figure 3. Averages and ranges of daily cesium-137 intake in California diets 
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Estimated Daily Intake of Radionuclides in Connecticut Standard Diet 


January-December 1971 


Connecticut State Department of Health 


The Connecticut State Department of Health 
has been analyzing a standard diet on a monthly 
basis since March 1963. Analyses are made for 
strontium-89, strontium-90, and gamma-ray 
emitters. 

The standard diet was selected to represent 
the food intake of an 18-year old boy for 1 day 
(table 1). The total weight of the complete 
blended diet, averaging 3 kilograms, included 
milk and dairy products. When raw fruit or 
vegetables were sampled, they were washed 
before blending. 


Table 1. Foods included in standard diet 





Bread, white—8 slices 

Butter, % stick 

Carrots, scraped—'4 cup | Milk—3 cups 

Celery, washed and trimmed—3 | Oatmeal—uncooked—43 grams 
stalks Orange—1 

Cookies—4 Peanut butter—2!4 tablespoons 

Cottage cheese— 24 cup Pears, canned—2 halves with juice 

Cupcakes—2 Potatoes, washed, not peeled—2 

Egg—1 Sugar—5 tablespoons 

Green beans, washed—4 cup | Tomato juice—113 grams 

Ham—85 grams Tuna fish, drained—43 grams 

Hamburger—227 grams 


| Ice cream— pint 
| Lettuce, washed—4,5 leaves 





Cesium-137 concentrations were determined 
by gamma-ray spectrometry (1). Strontium- 
89 and strontium-90 concentrations were deter- 
mined by chemical separation techniques (1). 

Table 2 presents the analytical results for 
the Connecticut standard diet from January 
through December 1971. Results representative 


Table 2. Radionuclide concentrations in Connecticut 
standard diet, * January-December 1971 


] 
Month Potassium 
(1971) (g/kg) 


Strontium-90 | Cesium-137 
(pCi/kg) (pCi/kg) 
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® All strontium-89 values were below the detectable level for this period. 
b Teenage diet discontinued as of November 1971. 
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Figure 1. Strontium-90 intake in Connecticut standard diet 
1963—December 1971 


December 1972 





of the total daily intake for the radionuclides 
observed are presented in table 3. 

In order to evaluate general trends, the 
strontium-90 and cesium-137 daily intakes are 
plotted as a function of time in figures 1 and 2. 


REFERENCE 


(1) CONNECTICUT STATE DEPARTMENT OF 
HEALTH. Estimated daily intake of radionuclides 
in Connecticut standard diet, March 1963—December 
1964. Radiol Health Data 6:381-382 (July 1965). 


Table 3. Daily radionuclide intakes in Connecticut 
standard diet, * January-December 1971 


Cesium-137 
| (pCi/day) 


Month 
(1971) 


Strontium-90 
(pCi/day) 


Potassium 
(g/day) 
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All strontium-89 values were below the detectable level for this period. 
b Teenage diet discontinued as of November 1971. 
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Figure 2. Cesium-137 intake in Connecticut standard diet 
1963-—December 1971 


Recent coverage in Radiological Health Data and 


Reports: 
Period 


January—December 1970 


Issue 
December 1971 





Strontium-90 in Tri-City Diets, January-December 1971 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


Estimates of the average intake of strontium- 
90 by New York City, Chicago, and San Fran- 
cisco residents have been made by the Health 
and Safety Laboratory (HASL). These esti- 
mates were made by using measurements of 
the strontium-90 content of a large variety of 
foods purchased at the cities every 3 months 
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and statistics on the average consumption of 
each food compiled by the U.S. Department 


‘Data from Fallout Program Quarterly Summary 
Report, HASL 243, 246, and 249. Available from the 
Clearinghouse for Federal Scientific and Technical In- 
formation, CFSTI, 5285 Port Royal Road, Springfield, 
Va. 22151. 
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of Agriculture in their 1955 Household Diet 
Survey (1). A detailed description of the aims 
and methods of the HASL diet sampling pro- 
gram along with a summary of the results 
obtained during the first 3 years of operation 
(1960-1963) was published earlier (2). 


Table 1. 


Food category 
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* No samples for January 1971. 


Table 2 


Food category 


Dairy products 

Fresh fruit : 

Fresh vegetables _. 

Root vegetables_ 
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In 1968, two changes were made in the pro- 
gram. The first change was the suspension of 
the collection and analysis of foods purchased 
in Chicago. Previous experience had shown 
the levels of strontium-90 in the Chicago diet 
to be consistently between those of New York 


Average dietary consumption and strontium-90 intake in Tri-City diet, January-March 1971* 


New York City 
February 1971 


San Francisco 
March 1971 
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Average dietary consumption and strontium-90 intake in Tri-City diet, April-June 1971* 
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City and San Francisco. Thus, reasonable esti- 
mates of the dietary intake of strontium-90 in 
Chicago at any time can be made from the 
analyses of foods purchased in New York City 


of the annual consumption of different diet 
components, was made because new information 
became available. This new information on the 
composition of the diet appeared in a pre- 


and San Francisco. 
The second change, revision of the estimates 


liminary report of the U.S. Department of 
Agriculture in their 1965 Household Diet Sur- 


Table 3. Average dietary consumption and strontium-90 intake in Tri-City diet, July-Sep ember 1971* 





New York City 
August 1971 


San Francisco 
September 1971 





Food category Diet 


(kg/a) 


Calcium 


(g/a) Strontium-90 Strontium-90 
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® No samples for July 1971. 





New York City 
November 1971 


San Francisco 
December 1971 





Food category Calcium 


(g/a) Strontium-90 Strontium-90 





(pCi/kg) (pCi/a) (pCi/kg) (pCi/a) 





Dairy products 
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Fresh vegetables 
Root vegetables 
Potatoes 
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* No samples for October 1971. 
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vey (3). The changes in the composition of 
the diet from 1955 to 1965 are not very great, 
and the estimates of strontium-90 intake made 
using statistics from either diet survey are not 
too different. Estimates of the intakes of other 
nuclides, however, may be affected to a greater 
degree. The new estimates of the consumption 
have therefore been used to calculate the in- 
takes of calcium and strontium-90 for 1971 in 
New York City and San Francisco. 

Results for January—December 1971 are pre- 
sented in tables 1 through 4. The variation 
with time of the daily intake of strontium-90 
in the three cities is plotted in figure 1. 


REFERENCES 


(1) U.S. DEPARTMENT OF AGRICULTURE. Food 
consumption of households in the United States, 
household food consumption survey, Report No. 1 
(1955). Superintendent of Documents, Government 
a Office, Washington, D.C. 20402 (December 
956). 

(2) RIVERA, J. and J. H. HARLEY. HASL contri- 
butions to the study of fallout in food chains, HASL- 
137. Office of Technical Services, U.S. Atomic Energy 
Commission, New York, N.Y. (July 1, 1964). 

(3) U.S. DEPARTMENT OF AGRICULTURE. Food 
consumption of households in the United States, 
spring 1965, A Preliminary Report. USDA, ARS 
62-16 (August 1967). 


Recent coverage in Radiological Health Data and 
Reports: 
Period 


January—December 1970 


Issue 
November 1971 





(pCi/day) 


© 
x 
© 
E 
° 
fo) 
E 
3 
9 
7) 


| 


| a 
a ee said | 


“se 





eueeer ESUSUCCEC Cee teeeeeereuer 





1961 | 1962 


Figure 1. Daily intake of strontium-90 in Tri-City diets, 1960-December 1971 


December 1972 








SECTION II. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total 
radionuclide intake from all sources is of pri- 
mary importance, a measure of the public 
health importance of radioactivity levels in 
water can be obtained by comparison of the 
observed values with the Public Health Service 
Drinking Water Standards (1). These stand- 
ards, based on consideration of Federal Radia- 
tion Council (FRC) recommendations (2-4) 
set the limits for approval of a drinking water 
supply containing radium-226 and strontium-90 
at 3 pCi/liter and 10 pCi/liter, respectively. 


Water sampling program 





Higher concentrations may be acceptable if 
the total intake of radioactivity from all sources 
remains within the guides recommended by 
FRC for control action. In the known absence’ 
of strontium-90 and alpha-particle emitters, 
the limit is 1,000 pCi/liter gross beta radio- 
activity, except when additional analysis in- 
dicates that concentrations of radionuclides 
are not likely to cause exposures greater than 
the limits indicated by the Radiation Protection 
Guides. Surveillance data from a number of 
Federal and State programs are published 
periodically to show current and long-range 
trends. Water sampling activities reported in 
Radiation Data and Reports are listed below. 


* Absence is taken to mean a negligibly small fraction 
of the specific limits of 3 pCi/liter and 10 pCi/liter for 
unidentified alpha-particle emitters and strontium-90, 
respectively. 


Period reported Issue 


California 


Colorado River Basin 
Community Water Supply Study 


Florida 


Interstate Carrier Drinking Water 


Kansas 
Michigan 


Minnesota Municipal Water 


New York 


North Carolina 


Radiostrontium in Tap Water, HASL 


Washington 


January—December 1970 

1968 

1969 

1969 

1971 

January—December 1970 

January—June 1970 

July 1970—June 1971 

July—December 1970 and 
January—June 1971 

1969 

July—December 1971 


July 1969-—June 1970 


June 1972 
March 1972 
September 1972 
January 1972 
May 1972 
December 1971 
November 1971 
November 1972 


May 1972 
January 1972 
November 1972 


March 1972 


Water Surveillance Programs January—March 1972 December 1972 


REFERENCES 


(1) U.S. PUBLIC HEALTH SERVICE. Drinking 
water standards, revised 1962, PHS Publication No. 


(3) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protec- 
tion Standards, Report No. 1. Superintendent of 


ak Rensehninnicgh of Desumte, C4. Gevemment a mre a Government Printing Office, 
1 eri cuments, U.S. : Cc. . 
Printing Office, Washington, D.C. 20402 (March Ween, EO. SS Coeay 200s) 
1963). (4) FEDERAL RADIATION COUNCIL. Background 
(2) FEDERAL RADIATION COUNCIL. Radiation material for the development of Radiation Protec- 
Protection Guidance for Federal Agencies. Memo- tion Standards, Report No. 2. Superintendent of 
randum for the President, September 1961. Reprint Documents, .S. Government Printing Office, 
from the Federal Register of September 26, 1961. Washington, D.C. 20402 (September 1961). 
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Gross Radioactivity in Surface Waters of the United States, April 1972 


Office of Air and Water Programs 
U.S. Environmental Protection Agency 


The monitoring of gross radioactivity in 
surface waters of the United States was ini- 
tiated in 1957 as part of the Water Pollution 
Surveillance System (formerly National Water 
Quality Network) of the U.S. Public Health 
Service. Currently, the program is operated 


Table 1. Gross radioactivity in U.S. surface waters, April 1972 


by the U.S. Environmental Protection Agency, 
Office of Air and Water Programs. Regional 
offices of the Environmental Protection Agency 
are responsible for the collection of samples and 
the entering of the resulting data into the ana- 
lytical storage and retrieval system. Radio- 
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samples 


River and station 


Gross alpha radioactivity 


Gross beta radioactivity 
(pCi /liter) 


(pCi/liter) 
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Suspended 


Suspended 
solids 


solids 


Dissolved 
solids 





Clinch River: 
Kingston, Tenn 


Colorado River: 
DeBeque, Colo 
Moab, Utah Highway bridge 


Above Mill Creek 


Dolores River: 
Bedrock, Colo 


Gateway, Colo 


Mississippi River: 
Burlington, Iowa 

Ohio River: 
Cincinnati, Ohio (Dam #27) 


Roanoke River: 
John Kerr Dam, Va 


San Juan River: 
Bluff, U 

San Miguel River: 
Uravan, Colo 


Below Uravan, Colo 


Naturita, Colo 


St. Lawrence River: 
Sk a ee 


White River: 
Watson, Utah 
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activity analyses are performed in the central- 
ized laboratories of the Office of Air and Water 
Programs (Cincinnati, Ohio). 

The regular reporting of gross radioactivity 
data in Radiological Health Data and Reports 
was terminated with the publication of data 
for October 1968 (April 1969 issue). With the 
publication of data for January 1971, this 
activity was resumed as a monthly report 
series. The unpublished data for the time in- 
terval of November 1968 through December 
1970 will be the subject of a future summary 
article. 

Table 1 presents the gross alpha and beta 
radioactivity results for samples collected from 
10 rivers during April 1972. The analytical 
procedures used for determining gross alpha 
and beta radioactivity are described in the 


December 1972 


13th Edition of Standard Methods for the Kx- 
amination of Water and Wastewater (1). Re- 
sults are reported for the date of counting and 
are not corrected to the date of collection. The 
sensitivity in counting is that defined by the 
National Bureau of Standards, Handbook 86 
(2) and is calculated to be <0.2 pCi/liter for 
gross alpha radioactivity and <1 pCi/liter for 
gross beta radioactivity measurements. 


REFERENCES 


(1) AMERICAN PUBLIC HEALTH ASSOCIATION: 
AMERICAN WATER WORKS ASSOCIATION 
AND WATER POLLUTION CONTROL FEDERA- 
TION. Standard methods for the examination of 
water and wastewater, 13th Edition, New York, N.Y. 
(1971). 

(2) U.S. DEPARTMENT OF COMMERCE. Radio- 
activity, Recommendations of the International Com- 
mission on Radiological Units and Measurements 
(1962), NBS Handbook 86 (November 29, 1963). 





Water Surveillance Programs, January-March 1972 


National Environmental Research Center—Las 
Vegas, Environmental Protection Agency 


The National Environmental Research Cen- 
ter—Las Vegas (NERC-LV) is responsible for 
conducting a radiological safety and environ- 
mental surveillance program in the offsite area 
surrounding the Nevada Test Site (NTS) in 
support of nuclear testing sponsored by the 


U.S. Atomic Energy Commission (AEC)' and 
the Space Nuclear Systems Office (an organi- 
zational amalgamation of the AEC and the 


* These programs are operated under a Memorandum 
of Understanding (NO. AT (26-1)-539) with the 
Nevada Operations Office, AEC, Las Vegas, Nev. 
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Figure 1. Water Surveillance Network 
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National Aeronautical and Space Administra- the above programs will be reported in Radia- 
tion). When required, additional surveillance tion Data and Reports. 

programs are established at locations other The Water Surveillance Network, operated 
than around the NTS in support of AEC opera- in offsite areas around the NTS, consists of 90 
tions, such as Project Rulison, the Plowshare sampling locations (figures 1 and 2) where 
nuclear explosive engineering experiment near NERC-LV personnel collect 1-gallon water sam- 
Grand Junction, Colo. in 1970, and the Can- ples from wells, open and closed springs, lakes, 
nikin nuclear test on Amchitka Island, Alaska and ponds on a monthly or quarterly basis. In 
in 1971. Beginning with this report, the ana- the event of a release of radioactivity from the 
lytical results of water samples collected for NTS, special sampling within the affected area 
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Figure 2. Water Surveillance Network, Las Vegas Valley 
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Table 1. Analytical procedures 





Analytical Counting 
Type of analysis | equipment period 
} (min.) 


Detection limits 
(pCi /liter) 


Analytical Sample 
procedures size 
(liter) 





Gamma®* 


Gamma spectro- 
| meter with a 10 by 
| 10 em Nal(TI) 
crystal with input | 
| 
| 


10-40 


to 200 channels 
(0-2 MeV) of 400- 
channel pulse-height 
analyzer 

Tritium Automatic liquid 
scintillation counter 
with output printer 


Strontium-89, -90_....| Low background, 
thin-window, gas 
flow proportional 
counter with a 5.7 
em diameter window 
(80 uwg/em?) 


Radium-226 Alpha scintillation 


counter 


Gross alpha? 


Low background, 
Gross beta? 


thin-window gas 

flow proportional 

counter with a 5.7 

em diameter window 
(80 g/cm?) 

















Generally 10 pCi/ 

liter for most com- 
mon fallout radio- 

nuclides in a simple 
spectrum. 


Radionuclide con- 
centrations quan- 
titated from gamma 
spectrometer data 

by computer using | 


| an eight element 


matrix technique | 


| Sample prepared by 
| distillation and 


counted in scintil- 
lation counter 


Chemical separation 
by ion exchange. 
Separated sample 
counted sucessively; 
activity calculated 
by solution of simul- 
taneous equations 


>Strontium-89 =5 
> Strontium-90 =2 


Chemical separation | 
of radium, dissolve, 
and radon emana- 
tion procedure 


Sample evaporated, 
residue counted 








® On total liquid sample. 


> The detection limit for a given sample is defined as that concentration which is equal to the 2-sigma counting 


error. 


¢ The detection limit for samples analyzed during February and thereafter was =220 pCi/liter. 


4 On total solids of samples, 


is conducted to determine radionuclide concen- 
trations and to take protective action, if re- 
quired. 

Sampling in support of operations such as 
Project Rulison and the Cannikin Event is 
generally conducted in the same manner. Since 
the major sampling efforts for these projects 
were completed last year, only a few water 
samples are now being collected at selected 
locations on a reduced frequency. A description 
of the sampling programs and analytical re- 
sults for these projects prior to January 1972 
are reported separately (1-3). 


Analytical procedures 


All samples are analyzed by gamma spec- 
troscopy and counted for gross alpha and gross 
beta radioactivity. In addition, samples from 
approximately 24 locations west, south, and 
southeast of NTS are routinely analyzed for 
tritium. Further analyses (strontium-89, -90, 
plutonium-238, -239, uranium, or tritium) on 
special samples are dependent upon whether 
activity related to the NTS is detected by 
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gamma spectroscopy and/or special require- 
ments of the sampling program. 

Table 1 lists the general analytical proce- 
dures and detection limits, as described by 
Johns (4) and Lem and Snelling (5). For 
gamma spectroscopy analysis, the samples are 
placed in 3.5-liter inverted-well Marinelli 
beakers. All routine samples are counted 40 
minutes. Special samples collected following 
known releases of activity are normally counted 
for 20 minutes, but this may vary from 10 to 
40 minutes, depending upon radionuclide con- 
centrations and total sample workload. The 
activity concentration of each of the detected 
nuclides at time of count is calculated and 
extrapolated to time of collection. 


Results 


The analytical results of all water samples 
collected in January, February, and March 
1972 by NERC-LV surveillance programs are 
listed in table 2. Two samples each were col- 
lected in Alaska and Colorado in support of 
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$$$ re 


Location 


Aleska: 


Kodiak 
Dispensary 


St. Paul: 
Kitchen tap 


California: 
Bishop: 
Fish & Game Office 


Bishop: 
Owens River, 3 miles east 


Death Valley Jet: 
Lila’s Cafe 


Furnace Creek: 
Visitors Center 


Furnace Creek: 


Hinkley: 
Bill Nelson Dairy 


Little Lake: 
Little Lake Ranch 


Lone Pine: 
Diaz Lake 


Forest Service Ranger Station 


Olancha: 
Haiwee Reservoir 


Ridgecrest: 
City Hall 


Shoshone: 
Chevron Service Station...................... oi 


Grand Valley: 
Battlement Creek 
Grand Valley: 
Battlement Creek above Test Well 
Nevada: 
Adaven: 
Canfield Ranch 


Alamo: 
Sheri’s Bar 


Pahranagat Lake 
Wright Dairy 


Ash Meadows: 
Ash Meadows Lodge 


Ash Meadows Pond 


See footnotes at end of table. 
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Table 2. NERC-LV water surveillance results, January-March 1972 





Radioactivity concentration® 
(pCi /liter) 

















<310 


510 +320 


<320 
<269 
260 +190 


Z 
> 


222 22Z Z2ZZ 2Z2ZZZzO2Z2ZZOZZAZOZZAZOZZ 
rrr PPP PPP PP PPP r PPP PPP PPP PP? 


620 +340 


550 +330 


ZZZZZZZZZ ZZAZ 
Pr rrr rr rr PPP 


<280 
<200 





Table 2. NERC-LV water surveillance results, January-March 1972—continued 


| | Radioactivity concentration*® 
: } Date (pCi /liter) 
Location collected |__ 
(1972) 


Sample Gross alpha Gross beta Tritium 








Nevada—(continued 


Austin: 
County Courthouse 


Beatty: 

Richfield Service Station - - - 0 <u 

=4 | <290 

Blue Diamond: <220 
> of > 

Post Office | 345 <n 

‘ <280 

Blue Jay Highway: 300 +250 

Maintenance Station / < P N 

5 NA 

Cactus Springs: NA 

Mobil Service Station 


Caliente: 
Agricultural Extension Station 








Meadow Valley wash 


ACIS > > 
ZAZZZZZ 
PPP rrp 


Pore gme-) 
HH HH HH 


_ 


Clark Station: 
Five Mile Ranch 


ZZ 


AA 
wm co 
dad 


Coyote Summit: 
Sand Spring well 


543 
31+10 


>> 


Currant: 
Currant Pond 


ZZZZZZ ZZ 


Diablo Highway: 
Maintenance Station 








rrr PPP PPP 


ZZZ 


Diablo: 
Reed Ranch 


ZZZ 
rr PPP 


Elgin: 
Water tower 


ZZ 


y: 
Chevron Service Station 
Comins Lake 


Eureka: ; : 
Chevron Service Station 


Glendale: 
Chevron Service Station---- 





Muddy River 


Goldfield: 
Alkali Springs 


_ 


Chevron Service Station 


ISeaj0R 


Hawthrone: 
Walker Lake¢ 








130 +21 


See footnotes at end of table, 
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Table 2. NERC-LV water surveillance results, January-March 1972—continued 








a Radioactivity concentration* 
Location Map collected — 
(1972) 

Gross alpha Gross beta Tritium 








Nevada—(continued) 


Hiko: 
Crystal Springs 


So 


o 


Indian Springs: 
Chevron Service Station 


<310 
<280 
<220 


<290 
230 


wre 


Las Vegas: 
Cal-Nev Jet Fuels 


~~ ~~ " 
46 COD =~100r 100-4 


ue 
Z 
Nan 


<290 
<230 


<290 
<210 


<310 
<310 
400 +250 
<310 
<280 
<200 
<290 
<190 


—_ ror 
220 
ao Ran 


zw 


Nr ON, wore 


1100 +310 
870 +240 


1400 +310 
760 +220 


<280 
<210 


Las Vegas: 


Lloyd Ranch 
360 +290 


<190 
<290 


~ 
wo 
en 


ZrseaZraZeo 
RNa Ne 


KPSSOHASCHA 
Rua 


Nr ON wrre 
Z 
Ra 


me, ae 


Lathrop Wells: 
Texaco Service Station 


Lida Junction: 
Cottontail Ranch 


Lida: 
Lida Livestock Company 


Pond at storage tank 


Lund: 
Gardner grocery 


Manhattan: 
Country store 











rrr rr PPP PPP PPP PP 











ZZZZZZZZZ ZZZZZZ ZZ 
> 


See footnote at end of table. 


December 1972 





Table 2. NERC-LV water surveillance results, January-March 1972—continued 





Radioactivity concentration® 
Location collected (pCi/liter) 


(1972) Oa ae 
Gross alpha Gross beta Tritium 











Nevada—(continued) 


Mercury: 
Groom Lake 


Moana: 
Pedersen Valley View Ranch 


Mt. Charleston: 
Kyle Canyon 


320 +310 


Kyle Canyon Pond 380 +220 


Nyala: 
Sharp’s Ranch 


Pahrump: , ’ 
Texaco Service Station 


Pioche: 
Country Courthouse 


Round Mt: 
Mobil Service Station 


Scotty’s Junction: ' 
Chevron Service Station 


Springdale: 
Peacock Ranch 


Sunnyside: 
Adam McGill Reservoir 


Wildlife Mgt Headquarters 


Tonopah: , 
Jerry’s Chevron Station 


Tonopah Test Range CP-1 





Warm Springs: 
Fallini’s Pond 





BE NE CR Siiitic cd dectenenneminnanes - 
Service station and Cafe 
Twin Springs Ranch 


Utah: 


Cedar City: 
M. D. Baldwin Reservoir 


Garrison: 
Pruess Reservoir¢ 








Rowley grocery 














es 


See footnotes at end of table. 
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Table 2. NERC-LV water surveillance results, January-March 1972—continued 


Date 


Location Map collected 


(1972) 


Radioactivity concentration® 
| (pCi/liter) 








Gross alpha Gross beta Tritium 





Utah— (continued 
Newcastle: 
Newcastle dairy 


Municipal Reservoir 


St. George: 
R. Cox dairy 











®* Two-sigma counting error provided when available. 
>21—-Pond, lake, reservoir, stock tank, stock pond. 
22—-Stream, river, creek. 

23—Well 

















24—Multiple supply—mixed water sample consisting of mixed or multiple sources of water, such as well or spring. 


27—Spring 
© Quarterly samples. 
NA, not analyzed. 
NS, no sample 


the Cannikin Event and Project Rulison, re- 
spectively. All other samples listed in table 2 
were collected from the Water Surveillance 
Network. No gamma-emitting fission products 
were detected in any of the samples. 

Copies of these results are distributed to 
EPA Regional Offices and appropriate State 
agencies prior to publication. 
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SECTION III. AIR AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the earli- 
est indications of changes in environmental 
fission product radioactivity. To date, this sur- 
veillance has been confined chiefly to gross beta 
radioanalysis. Although such data are insuffi- 
cient to assess total human radiation exposure 
from fallout, they can be used to determine 
when to modify monitoring in other phases 
of the environment. 

Surveillance data from a number of pro- 
grams are published monthly and summarized 


Network 


Fallout in the United States 
and other areas, HASL 
Mexican Air Monitoring Program 
Plutonium in Airborne Particulates 
Surface Air Sampling Program; 
80th Meridian Network, HASL 


December 1972 


Period 


January—December 1970 
January-April 1972 
October—December 1971 


January—December 1969 


periodically to show current and long-range 
trends of atmospheric radioactivity in the 
Western Hemisphere. These include data from 
activities of the Environmental Protection 
Agency, the Canadian Department of National 
Health and Welfare, the Mexican National In- 
stitute of Nuclear Energy, and the Pan Ameri- 
can Health Organization. 

In addition to those programs presented in 
this issue, the following programs were pre- 
viously covered in Radiation Data and Reports. 


Issue 


December 1971 
September 1972 
July 1972 


February 1972 





1. Radiation Alert Network 
August 1972 


Division of Atmospheric Surveillance 
Environmental Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radia- 
tion Alert Network (RAN) which regularly 
gathers samples at 70 locations distributed 
throughout the country (figure 1). Most of the 
stations are operated by State health depart- 
ment personnel. 

The station operators perform “field esti- 
mates” on the airborne particulate samples at 
5 hours after collection, when most of the radon 
daughter products have decayed, and at 29 
hours after collection, when most of the thoron 


daughter products have decayed. They also 
perform field estimates on dried precipitation 
samples and report all results to appropriate 
Environmental Protection Agency officials by 
mail or telephone depending on levels found. 
A compilation of the daily field estimates is 
available upon request from the Air Quality 
Information Systems Branch, Division of At- 
mospheric Surveillance, EPA, Research Tri- 
angle Park, N.C. 27711. A detailed description 
of the sampling and analytical procedures was 
presented in the March 1968 issue of Radiologi- 
cal Health Data and Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured 
by the field estimate technique, during August 
1972. 

All other field techniques reported were 
within normal limits for the reporting station. 








Bismarck | 


ail 
mee 


Madison® 


lowa 


City® Joris" @ 


; s 
Indianapolis eon 
Springfield®@ eS 


| Santa Fe @ 


Honoluiv® Zep 


HAWAII 
° 


100 


© 10 200 300k— 











@ Fairbonks 
Dv 


: © 100 200 300 400 miles 


“ay 9 200 400 6004m go 
° 


ALASKA  Ss*ae> 


Juneau 











® ) 
.) 
Jefferson® 


 — Ponca City® 


| 


Jackson® 


New 
Austin 





PR.aV.l. 


Sdn Juan Po a 


25 © 25 50 75 Miles 








25 0255075 bm 





° 





25 0 25 Miles 


Pap 
23025 758 Ancon 
PANAMA 


CANAL ZONE‘A| 

















GUAM 
. 








200 300 Miles 


O@ WO 200 300 400 Kilometers 





Figure 1. 


Radiation Alert Network sampling stations 
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Table 1. Gross beta radioactivity in surface air and precipitation, August 1972 





Gross beta radioactivity Precipitation 

(5-hour field estimate) ———_—- - -—-—- 

’ , Number Total Field estimation of deposition 
Station location | f we. eet! = of depth ic . 

samples (mm) 


Total 
deposition 
(nCi /m?) 





Ala: Montgomery 
Alaska: Anchorage 
Attu Island _-- 
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* The monthly average is calculated by weighting the field estimates of individual air samples with length of sampling period. 
> This station is part of the tritium surveiliance system. No gross Leta measurements are aone. 
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2. Canadian Air and Precipitation 
Monitoring Program,' August 1972 


Radiation Protection Division 
Department of National Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipita- 
tion in connection with its Radioactive Fallout 
Study Program. Twenty-four collection stations 
are located at airports (figure 2), where the 
sampling equipment is operated by personnel 
from the Meteorological Services Branch of the 
Department of Transport. Detailed discussions 
of the sampling procedures, methods of analy- 
sis, and interpretation of results of the radio- 
active fallout program are contained in reports 
of the Department of National Health and Wel- 
fare (1-5). 

A summary of the sampling procedures and 
methods of analysis was presented in the May 
1969 issue of Radiological Health Data and 
Reports. 


Surface air and precipitation data for Au- 


* Prepared from information and data obtained from 
the Canadian Department of National Health and Wel- 
fare, Ottawa, Canada. 


gust 1972 are presented in table 2. 


Table 2. Canadian gross beta radioactivity in surface 
air and precipitation, August 1972 





Air surveillance 
| gross beta 
radioactivity 
Num- (pCi/m!) 
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— sam- | | Average| Total 
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mum | mum | age tration sition 
| | (pCi/ |(nCi/m?) 
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Precipitation 
measurements 
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Figure 2. Canadian air and precipitation monitoring program 
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3. Pan American Air Sampling Program 
August 1972 


Pan American Health Organization and 
U.S. Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) 
and the Environmental Protection Agency 
(EPA) to assist PAHO-member countries in 
developing radiological health programs. 

The air sampling station locations are shown 
in figure 3. Analytical techniques were de- 
scribed in the March 1968 issue of Radiological 
Health Data and Reports. The August 1972 air 
monitoring results from the participating 
countries are given in table 3. 
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Figure 3. Pan American Air Sampling Program stations 


December 1972 


Table 3. Summary of gross beta radioactivity in Pan 


American surface air, August 1972 


Gross beta radioactivity 
i , (pCi/m*) 
Station location aes on 
Mini- Aver- 
mum age® 


Argentina: Burenos Aires____ 
Bolivia: La 
Chile: Santiago 
Colombia: EE 
Ecuador: Cuenca__ 
Guayaquil - - 
Quito 
Guyana: Georgetown 
Jamaica: Kingston 
Peru: Tima 
Venezuela: Caracas 
West Indies: Trinidad 


Pan American summary 3.90 0.00 0.17 


* The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values less than 0.005 pCi/m® are reported 
and used in averaging as 0.00 pCi/m‘. 





4. California Air Sampling Program 
August 1972 


Bureau of Radiological Health 
California State Department of Public Health 


The Bureau of Radiological Health of the 
California State Department of Public Health 
with the assistance of several cooperating 
agencies and organizations operates a surveil- 
lance system for determining radioactivity in 
airborne particulates. The air sampling loca- 
tions are shown in figure 4. 

All air samples are sent to the Sanitation 
and Radiation Laboratory of the State De- 
partment of Public Health where they are 
analyzed for their radioactive content. 
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Figure 4. California air sampling program stations 


Airborne particles are collected by a continu- Table 4. Gross beta radioactivity in California air 
ous sampling of air filtered through a 47 milli- Augen Tose 
meter membrane filter, 0.8 micron pore size,  ~ | Sickie sities 
using a Gast air pump of about 2-cubic feet per : (pCi/m') 
minute capacity, or 81.5 cubic meters per day. 
All volumes are measured with a direct reading 
gas meter. Filters are replaced every 24 hours 
except on holidays and weekends. The filters 
are analyzed for gross alpha and beta radioac- 
tivity 72 hours after the end of the collection 
period. The daily samples are then composited ol gag 
into a monthly sample for gamma spectroscopy 
and an analysis for strontium-89 and strontium- = — 
90. Table 4 presents the monthly gross beta Santa Rosa 
radioactivity in air for August 1972. The Summary 
monthly sample results are presented quarterly. 
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5. Plutonium in Airborne Particulates 
January-March 1972 


Office of Radiation Programs 
Environmental Protection Agency 


The Radiation Alert Network (RAN) of the 
Division of Atmospheric Surveillance, Envi- 
ronmental Protection Agency, routinely collects 
airborne particulate samples from 11 selected 
RAN stations for plutonium analyses. The plu- 
tonium analyses were initiated in November 
1965, and references to the previous results 
through December 1969 have been published 
(6). 

One-half of each individual air filter from 
the selected stations is sent to the Eastern 
Environmental Radiation Laboratory, Mont- 
gomery, Ala. The laboratory analyzes a com- 
posite of these samples from each station on a 
quarterly basis. The results from January- 
March 1972 are presented in table 5. The mini- 
mum detectable activities are 0.020 pCi and 
0.015 pCi per sample for plutonium-238 and 
plutonium-239, respectively. The volume of air 
samples varies, generally ranging from 20,000 
to 30,000 cubic meters per month. 


Table 5. Plutonium in airborne particulates 
January-March 1972 


Plutonium-238 Plutonium-239 Plutonium-239 / 


Location 


(aCi/m!) (aCi/m*) plutonium-238 





ii: Honolulu_-_-__- 
New Orleans _| 
Baltimore 


Gastonia. 

: Pierre__ ane 
Austin______- 
Seattle 





December 1972 


Other coverage in Radiation Data and Reports: 
Period 


January-March 1971 
April—June 1971 
July-September 1971 
October-December 1971 


Issue 


November 1971 
March 1972 
April 1972 
July 1972 
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Air Surveillance Network, August 1972 


National Environmental Research Center—Las 
Vegas,’ Environmental Protection Agency 


The Air Surveillance Network (ASN), op- 
erated by the National Environmental Research 
Center (NERC-LV), consists of 104 active and 
18 standby sampling stations located in 21 
western States (figures 1 and 2). The network 
is operated in support of nuclear testing spon- 


*Formerly the Western Environmental Research 


Laboratory. 


sored by the Atomic Energy Commission 
(AEC) at the Nevada Test Site (NTS), by the 
Space Nuclear Systems Office at the Nuclear 
Rocket Development Station which lies within 
the NTS, and by the AEC at any other desig- 
nated testing sites.” 


*The ASN is operated under a Memorandum of 
Understanding (No. AT(26-1)-539) with the Nevada 
Operations Office, U.S. Atomic Energy Commission. 
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Figure 1. 


NERC-LV Air Surveillance Network stations in Nevada 
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Figure 2. NERC-LV Air Surveillance Network stations outside Nevada 


The stations are operated by State health 
department personnel and by private individ- 
uals on a contract basis. Daily 24-hour samples 
are collected at each station. All samples are 
mailed to the NERC-LV unless special retrieval 
is arranged at selected locations in support of 
known releases of radioactivity from the NTS. 
A complete description of sampling and ana- 
lytical procedures was presented in the Febru- 
ary 1972 issue of Radiation Data and Reports. 

Copies of this summary and listings of the 
daily gross beta and gamma spectrometry re- 
sults are distributed to EPA regional offices and 
appropriate State agencies. Additional copies of 
the daily results may be obtained from the 
NERC-LV upon written request. 


Results 


Table 1 presents the monthly average gross 
beta radioactivity in air particulates for each 
of the network stations. The minimum reported 
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concentration for gross beta is 0.1 pCi/m'; 
however, gross beta concentrations above the 
minimum detectable concentration of 0.06 pCi/ 
m* are used in determining averages. Individual 
concentrations which are below the minimum 
detectable concentration are assumed to be 
equal to the minimum detectable concentration. 
Averages less than the minimum reported level 
are reported as <0.1 pCi/m‘. The highest gross 
beta concentration within the network on a 
single filter during August was 1.3 pCi/m® at 
Monticello, Utah. 

No radionuclides were identified by gamma 
spectrometry on any filters or charcoal car- 
tridges during August. 

Complete copies of this summary and listings 
of the daily gross beta and gamma spcetrome- 
try results are distributed to EPA regional 
offices and appropriate State agencies. Addi- 
tional copies of the daily results may be ob- 
tained from the NERC-LV upon written 
request. 





Table 1. Summary of gross beta radioactivity concentrations in air, August 1972 





a we 


Concentration 
(pCi/m*) 





Minimum Average * 





Iowa City 

Dodge Cit 
ge City 

Lake Charlies 


Austin 
Battle 
$4 
Blue Eagle Ranch (Currant) 


Blue Jay 
Caliente 


egas 
Lathrop 
Lida 


Scotty’s Junction 
Stone Cabin Ranch 
Sunn 

Tonopah 

Tonopah Test Range 
Warm Springs 
Warm Springs Ranch 
Wells 

Albuquerque 
Carlsbad 


See footnote at end of table. 
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Table 1. Summary of gross beta radioactivity concentrations in air, August 1972—continued 








Concentration 


Ci/m* 
Location — 





Maximum | Minimum Average * 








Salt Lake City 
St. George 
Wendover 


Wyo: Rock Springs 
orland | 


bo 69 CoD Co Co Co ent CO O CoCo CORD NON 
bt pest pe pc pa ec fs NS) Om Ps he a 
fut put ba pu bs psf sh sa IN) Pe Pt Nt 


AAAAAAANAAA, AAAAAAAA 


* Individual values less than the minimum detectable concentration (MDC) are set equal to the MDC for aver- 
aging. A monthly average less than the minimum reportable value of 0.1 pCi/m! is reported as <0.1. 
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SECTION IV. OTHER DATA 


This section presents results from routine 
sampling of biological materials and other media 
not reported in the previous sections. Included 
here are such data as those obtained from hu- 


man bone sampling, Alaskan surveillance, and 
enviromental monitoring around nuclear facil- 
ities. 





Radiological Surveillance Around the Florida Power Corporation’s Crystal River 
Power Reactor Site, 1971 


Florida Division of Health 


Since May 1969, radiological surveillance has 
been conducted around the Crystal River power 
reactor site of the Florida Power Corporation 
by the Florida Division of Health. Activities 
at this site include a 387 MW(e) coal-fired 
generating unit and a 510 MW(e) coal-fired 
generating unit with construction of unit three 
underway (this unit is to be an 855 MW(e) 
nuclear power generating plant). A description 
of the site and the sampling and analysis pro- 
cedures used was presented in the September 
1971 issue of Radiological Health Data and 
Reports. Sampling site locations are shown in 
figure 1. 

Ninety-five samples of the environmental 
media shown in table 1 were collected. 


Table 1. 


During 1971, 95 air particulate samples were 
collected from five sampling locations (C 04, 
C 07, C 08, C 18, C 26). All levels of gross beta- 
gamma radioactivity were less than the mini- 
mum detectable level (1 pCi/m‘). 

Table 2 presents the radioactivity found in 
samples of vegetation. The results of special 
vegetation samples and food crop samples are 
presented in table 3. The oranges were taken 
from a citrus grove located about 7.5 miles 
from the plant. Saw palmetto and its berries 
constitute an element in the diet of deer, and 
deer meat is in the direct human food chain. 

Table 4 presents the radionuclide concen- 
trations that were found in samples of marine 
biota. Concentrations of radioactivity found in 


Environmental samples collected at Crystal River, 1971 





Number of samples collected in 1971 





Jan-Mar 


Apr-June | July-Sept | Oct-Dec | Total 





Air particulates 
Vegetation 
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Figure 1. Radiological sampling sites—Crystal River 


samples of soil and silt are presented in table 5. 

Samples of drinking water were taken from 
wells at locations C 07, C 10, C 18, C 22, C 23 
and C 24 during February, May, August and 
November. These samples were analyzed for 
gross beta, gross alpha, tritium, and gamma- 
emitting radionuclides. The only concentration 
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of radioactivity above the minimum detectable 
activity found in any of these samples was 6 
pCi/liter of gross beta radioactivity in a sample 
taken from location C 07 in August. 
Samples of surface water were taken from 
locations C 15, C 16, and C 17 in February, 
May, August, and November and from location 
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Table 2. Concentration of radionuclides in vegetation samples, Crystal River, 1971 





; Radionuclide concentration 
Radionuclide and (pCi/kg wet weight) 
sampling sites 
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® Less minimum detectable activity. 

> This value lies outside the range of values expected for this sampling site. 
© Cerium-144, 760 pCi/kg wet weight. 

4 Cerium-144, 880 pCi/kg wet weight. 

¢ Cerium-144, 380 pCi/kg wet weight. 

! Cerium-144, 640 pCi/kg wet weight. 
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Table 3. Radioactivity in selected types of vegetation C 12 in May and November. No concentrations 
Crystal River, 1971 


ae Sa a of gross alpha, gross beta, tritium, or gamma- 
Sampling sites and _—| Palmetto| Sara- Saw | Orange emitting radionuclides above the minimum de- 


radionuclide berries gassum | palmetto | (pCi/kg) 
(pCi/kg) | (pCi/kg) | (pCi/kg) 





C O01: 
Gross beta 
Cesium-137 
Potassium-40 


C O01: 
Gross beta 
Gross alpha 
Potassium-40 
Zirconium-95 


C 02: 
Gross beta 
Cesium-137 
Potassium-40 
Zirconium-95 


C 19: 

February 1971: 
Gross beta 
Gross alpha 
Potassium-40 
Strontium-90 


November 1971: 


Gross beta 
Gross alpha 
Potassium-40 
Strontium-90 

















tectable activities were found except for a 
value of 16 pCi/liter gross beta radioactivity 
in the November sample taken from location 
C 12. 

No radioactivity was detected in the two 
samples of precipitation collected in November 
from locations C 07 and C 18. 

Seawater was sampled at several locations 
around the Crystla River site. These samples 
were analyzed for gross alpha and beta radio- 
activity, tritium, and gamma-emitting radio- 
nuclides. The results of these analyses are pre- 
sented in table 6. 

In early March, a theromluminescent dosim- 
eter network was established at five locations. 
The results of this network are presented in 
table 7. 


Radioactivity in marine biota, Crystal River, 1971 





Vector and 
sampling site 


Concentration 


(pCi/kg wet weight) 





Gross alpha 


Potassium-40 Cesium-137 





May | Aug 


May Aug Aug 


























450 
1,100 
1,200 
1,200 
































* Strontium-90 concentrations for November 13 pCi/kg for Site C-01; 7 pCi/kg for C-08; 5 pCi/kg for C-11, and 9 pCi/kg for C-13, 


b Site C-13 showed 21 pCi/kg of strontium-89. 
ND, nondetectable. 
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Table 5. Radioactivity concentrations in soil and silt samples, Crystal River, 1971 





Soil 
(pCi/kg) 





Sampling site Gross beta Gross alpha Cesium-137 Potas- Zirco- Ruthe- 
sium-40 144 nium-95 | nium-106 











aaaaaaaaaaa 
































(pCi/kg) 





Potas- Cerium-144 Zirco- 
sium-40° nium-95° 





May 





























* Less minimum detectable activity. 

> Gross beta radioactivity was less than the minimum detectable activity at all stations for all months. 
¢ Potassium-40 was not detectable in samples taken during February, May or November. 

4 Zirconium-95 was not detected in samples taken during Debrency, August or November. 


Table 6. Radioactivity in seawater,* Crystal River, 1971 





Gross beta Gross alpha Potassium-40 
(pCi/liter) (pCi/liter) (pCi/liter) 





Aug 









































* All concentrations of gross alpha radioactivity and gamma-emitting radionuclides were below minimum detectable activities except 
for those samples listed in the table. 
b Less than the minimum detectable activity. 
NS, no sample. 


Table 7. Gross gamma radiation as measured by thermoluminescent dosimeters * 
Crystal River, 1971 





Radiation dose rate 
(urem/h 
Sampling location Date of removal (1971) 





7/14 10/6 | 11/5 1/7/72 








” | 
20 

20 
23 
85 


24 


























8 The TLD’s are of the CaF: Mn type. Since the data are being collected to determine any trends in the 
background rather than absolute measurements, the inherent background radiation of the TLD (due mostly 
to potassium-40 in the glass envelope was not subtracted from the readings in this table. The average 
inherent background radiation of these TLD’s is 8 prem/h. 
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Environmental Levels of Radioactivity at Atomic Energy Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors semiannual re- 
ports on the environmental levels of radio- 
activity in the vicinity of major Commission 
installations. The reports include data from 
routine monitoring programs where operations 
are of such a nature that plant environmental 
surveys are required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 


ards set forth by AEC’s Division of Operational 
Safety in directives published in the “AEC 
Manual.” 

A summary of the environmental radio- 
activity data follow for the Brookhaven Na- 
tional Laboratory. 


*Title 10, Code to Federal Regulations, Part 20, 
“Standards for Protection Against Radiation” contains 
essentially the standards published in Chapter 0524 of 
the AEC Manual. 





1. Brookhaven National Laboratory’ 
January-June 1970 


Associated Universities, Inc. 
Upton, N.Y. 


The Brookhaven National Laboratory (BNL) 
operations may affect the environmental levels 
of radiation in three ways: (1) by radioactivity 
in the cooling air from the research reactors 
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Figure 1. Brookhaven National Laboratory and 
surrounding area 


(2) by radiation from an ecology forest gamma- 
ray source, and (3) by low-level radioactive 
liquid wastes released to a. stream that forms 
one of the headwaters of the Peconic River 
(figure 1). The radiation levels resulting from 
reactor air effluent and the ecology forest 
source are monitored continuously by four 
stations located at the site boundary. The liquid 
waste effluent from the laboratory sewage 
processing plant is monitored continuously at 
the point where the stream leaves the site. 


Table 1. External gamma radioactivity at BNL site 
perimeter due to laboratory operations, 
January-June 1970 





Average exposure rates 
(mR/week) 





| 
Northwest | Southwest | Southeast INortheast 4 
perimeter | perimeter | perimeter | perimeter 





January 
February 
March 





Highest weekly reading - - 
(January-June) 





Average undisturbed 
background 
(January-June) 

















* Levels measured continuously at station on former perimeter, 2,630 
feet north of source have been adjusted on the basis of periodic measure- 
ments at the present perimeter, 3,405 feet north. 


* Summarized from “Effects of Brookhaven National 
Laboratory on Environmental Levels of Radioactivity 
during the First Half of 1970,” Associated Universities 
Inc., Upton, N.Y. 11973. 
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Area monitoring 


The average weekly radiation levels at the 
Brookhaven National Laboratory site perimeter 
(figure 2), due to laboratory operations, are 
given in table 1. Radiation levels at the north- 
east perimeter are somewhat greater than at 
other monitoring stations due to a cesium-137 
source located in the nearby forest. The radia- 
tion levels at this location were only 2 percent 
of the established Atomic Energy Commission 
(AEC) radiation protection standard of 500 
mrem/a for individuals in the general popu- 
lation. Values of radiation background levels 
undisturbed by laboratory operations also have 
been included in table 1 for purposes of com- 
parison. 





9° 
xe 
Rov 
nx. 


N.W. Perimeter @) N.E. Perimeter 
a 


Ecology Forest 
LEGEND: Oo | 





‘@) Radioactivity Reactor 2 
Source Stack Liquid 
Waste 
® Perimeter s i Effluent 
Monitoring S.W. Perimeter 
Stations 


S.E. Perimeter e- J 
Vo ce 


Wm. Floyd Pkwy. =! 


oR. 
r+ 8 


Wading River Rd. 











Figure 2. Brookhaven National Laboratory monitoring 
station locations 


Water monitoring 


The liquid waste effluent from the laboratory 
sewage processing plant is monitored continu- 
ously at the point where the stream leaves the 
BNL site. The average concentration and total 
amount of gross beta radioactivity in the liquid 
waste effluent, at the site boundary, are shown 
in table 2 for January—June 1970. 

Analysis of composite samples of the effluent 
has shown that, on the average, less than 20 
percent of the radioactivity consists of stron- 
tium-90. No appreciable amounts of radioactive 
iodine or bone-seeking radonuclides (such as 
radium) other than strontium, were present. 
Under these conditions, the applicable AEC 
radiation protection standard for discharge of 
liquid waste to uncontrolled areas would be 
1 nCi/liter. The observed concentration in 
effluent was 1.5 percent of the standard. 

Most gross beta measurement instruments 
are not sensitive to low energy beta emitters, 
such as tritium, for which special analytical 
methods must be employed. The concentration 
and amounts of tritium found during this re- 
porting period in the laboratory’s liquid waste 
effluent are also shown in table 2. The applicable 
AEC standard is 3 ,»Ci/liter, averaged over a 
period of 1 year. The observed concentration 
of tritium at BNL was 0.8 percent of this 
standard. 


Recent coverage in Radiation Data and Reports: 
Period 


July-December 1969 


Issue 
September 1972 


Table 2. Gross beta radioactivity in liquid waste effluent at BNL site boundary 
January-June 1970 





Volume 
of flow 
(gallons/day) 


1970 (Date) 


Average beta 

radioactivity 

concentration 
(pCi/liter) 


Total beta | 
radioactivity Tritium 
concentration | concentration 
discharged (nCi/liter) 
(mCi) 


Tritium 
radioactivity 
(Ci) 











1,180,000 
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Nuclear Power Reactors in the United States 
September 30, 1972 


Each quarter year, the Atomic Energy Com- generating units in the United States. This in- 
mission releases information on the status of 


all present and proposed civilian nuclear power 


formation is reproduced for interested readers 
of Radiation Data and Reports. 





NUCLEAR POWER REACTORS wn tHe UNITED STATES 
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NUCLEAR PLANT CAPACITY 
(KHOWATTS) 
OPERABLE 13,260,900 


BEING BUILT 45,330,100 3 
PLANNED REACTORS ORDERED 71,502,000 LEGEND PUERTO RICO 
TOTAL 130,093,000 OPERABLE @ (28) 


a (52) U.S. Atomic Energy 
PLANNED (Reactors Ordered) @ (70) 


September 30, 1972 





BEING BULT 
TOTAL ELECTRIC UTILITY CAPACITY AS OF 
MAY 31, 1972: 373,298,000 KILOWATTS 

















Figure 1. Nuclear power plants in the United States 
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INITIAL 
DESIGN 
POWER 


PLANT NAME CAPACITY 


(Net Kilowatts) 


UTILITY 


ALABAMA 
Decatur 
Decatur 
Decatur 
Dothan 
Dothan 


ARKANSAS 
Russellville 
Russellville 


CALIFORNIA 
Humboldt Bay 
San Clemente 
San Clemente 
San Clemente 
Diablo Canyon 
Diablo Canyon 
Clay Station 
Pt. Arena 
Pt. Arena 


Browns Ferry Nuclear Power Plant: Unit 1 
Browns Ferry Nuclear Power Plant: Unit 2 
Browns Ferry Nuclear Power Plant: Unit 3 
Joseph M. Farley Nuclear Plant: Unit 1 
Joseph M. Farley Nuclear Plant: Unit 2 


1,065,000 
1,065,000 
1,065,000 
829,000 
829,000 


Tennessee Valley Authority 1973 
Tennessee Valley Authority 1973 
Tennessee Valley Authority 1974 
Alabama Power Co 1975 
Alabama Power Co 1977 


Arkansas Nuclear One: Unit 1 
Arkansas Nuclear One: Unit 2 


820,000 
920,000 


Arkansas Power & Light Co 1973 
Arkansas Power & Light Co 1975 


Humboldt Bay Power Plant: Unit 3 68,500 
San Onofre Nuclear Generating Station: Unit 1 430,000 
San Onofre Nuclear Generating Station: Unit 2 ,140,000 
San Onofre Nuclear Generating Station: Unit 3 , 140,000 
Diablo Canyon Nuclear Power Plant: Unit 1 060,000 
Diablo Canyon Nuclear Power Plant: Unit 2 ,060,000 
Rancho Seco Nuclear Generating Station 804 000 
Mendocino Power Plant: Unit 1 128,000 
Mendocino Power Plant: Unit 2 , 128,000 

770,000 

770,000 


Pacific Gas and Electric Co 1963 
So. Calif. Ed. & San Diego Gas & El. Co 1967 
So. Calif. Ed. & San Diego Gas & El. Co 
So. Calif. Ed. & San Diego Gas & El. Co 
Pacific Gas and Electric Co 1974 
Pacific Gas and Electric Co 1975 
Sacramento Municipal Utility District 1973 
Pacific Gas & Electric Co 197? 
Pacific Gas & Electric Co 1979 
Southern California Edison Co 1981 
Southern California Edison Co 1982 
COLORADO 
Platteville 
CONNECTICUT 
Haddam Neck 
Waterford 
Waterford 


DELAWARE 


Ft. St. Vrain Nuclear Generating Station 330,000 Public Service Co. of Colorado 1973 
Haddam Neck Plant 

Millstone Nuclear Power Station: Unit 1 
Millstone Nuclear Power Station: Unit 2 


575,000 
652,100 
828,000 


Conn. Yankee Atomic Power Co 1967 
Northeast Utilities 1970 
Northeast Utilities 1974 


Delmarva Unit 1 
Delmarva Unit 2 


770,000 
770,000 


Delmarva Power & Light Co 1978 
Delmarva Power & Light Co 1982 


FLORIDA 


Turkey Point 
Turkey Point 
Red Level 
Ft. Pierce 
GEORGIA 
Baxley 
Baxley 
Waynesboro 
Waynesboro 


ILLINOIS 


Turkey Point Station: Unit 3 
Turkey Point Station: Unit 4 
Crystal River Plant: Unit 3 
Hutchinson Island: Unit 1 


Edwin |. Hatch Nuclear Plant: Unit 1 
Edwin |. Hatch Nuclear Plant: Unit 2 
Alvin W. Vogtle, Jr. Plant: Unit 1 
Alvin W. Vogtle, Jr. Plant: Unit 2 


693,000 
693,000 
825,000 
800,000 


786,000 
786,000 
,105,000 
,105,000 


Florida Power & Light Co 
Florida Power & Light Co 
Florida Power Corp 

Florida Power and Light Co 


Georgia Power Co 
Georgia Power Co 
Georgia Power Co 
Georgia Power Co 


1972 
1973 
1973 
1975 


1973 
1976 
1978 
1979 


Morris Dresden Nuclear Power Station: Unit 1 
Morris Dresden Nuclear Power Station: Unit 2 
Morris Dresden Nuclear Power Station: Unit 3 


200,000 
800,000 
800,000 


Commonwealth Edison Co 1960 
Commonwealth Edison Co 1970 
Commonwealth Edison Co 1972 





Zion 
Zion 
Cordova 
Cordova 
Seneca 
Seneca 


INDIANA 

Dune Acres 
HOWA 

Palo 
LOUISIANA 

Taft 

St. Francisville 
MAINE 

Wiscasset 


Zion Nuclear Plant: Unit 1 

Zion Nuclear Plant: Unit 2 
Quad-Cities Station: Unit 1 
Quad-Cities Station: Unit 2 

LaSalle Co. Nuclear Station: Unit 1 
LaSalle Co. Nuclear Station: Unit 2 
Comed West: Unit 1 

Comed West: Unit 2 

Comed West: Unit 3 

Comed West: Unit 4 


Bailly Generating Station 
Duane Arnold Energy Center: Unit 1 


Waterford Generating Station 
River Bend Station 


Maine Yankee Atomic Power Plant 


,050,000 
050,000 
800,000 
800,000 
,078,000 
,078,000 
,100,000 
.100,000 
,100,000 
,100,000 


660,000 


529,700 


,165,000 
940,000 


790,000 


Commonwealth Edison Co 
Commonwealth Edison Co 

Comm. Ed. Co.-la.-Ill. Gas & Elec. Co 
Comm. Ed. Co.-la.-tll. Gas & Elec. Co 
Comm. Ed. Co.-la 

Comm. Ed. Co.-la 

Comm. Edison Co 

Comm. Edison Co 


Northern Indiana Public Service Co 
lowa Electric Light and Power Co 


Louisiana Power & Light Co 
Gulf States Utilities Co 


Maine Yankee Atomic Power Co 


1972 
1973 
1972 
1972 
1977 
1978 
1978 
1979 
1980 
1981 


1977 


1973 


1976 
1979 


1972 
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Figure 1. Nuclear power plants in the United States—continued 











INITIAL 
PLANT NAME CAPACITY UTILITY DESIGN 


(Net Kilowatts) POWER 


MARYLAND 
Lusby Calvert Cliffs Nuclear Power Plant: Unit 1 845,000 Baltimore Gas and Electric Co 
Lusby Calvert Cliffs Nuclear Power Plant: Unit 2 845,000 Baltimore Gas and Electric Co 
Perrymar Perryman Nuclear Plant: Unit 1 845,000 Baltimore Gas and Electric Co 
Perryman Perryman Nuclear Plant: Unit 2 845,000 Baltimore Gas and Electric Co 
Douglas Point Douglas Point Project: Unit 1 1,100,000 Potomac Electric Power Co 
Douglas Point Douglas Point Project: Unit 2 1,100,000 Potomac Electric Power Co 
MASSACHUSETTS 
Rowe Yankee Nuclear Power Station 175,000 Yankee Atomic Electric Co 
Plymouth Pilgrim Station: Unit 1 655,000 Boston Edison Co 
Plymouth Pilgrim Station: Unit 2 1,180,000 Boston Edison Co 
MICHIGAN 
Big Rock Point Big Rock Point Nuclear Plant 70,300 Consumers Power Co 
South Haven Palisades Nuclear Power Station 700,000 Consumers Power Co 
Lagoona Beach Enrico Fermi Atomic Power Plant: Unit 1 60,900 Detroit Edison Co 
Lagoona Beach Enrico Fermi Atomic Power Plant: Unit 2 1,123,000 Detroit Edison Co 
Lagoona Beach Enrico Fermi Atomic Power Plant: Unit 3 1,124,000 Detroit Edison Co 
Bridgman Donald C. Cook Plant: Unit 1 1,060,000 Indiana & Michigan Electric Co 
Bridgman Donald C. Cook Plant: Unit 2 1,060,000 Indiana & Michigan Electric Co 
Midland Midland Nuclear Power Plant: Unit 1 492,000 Consumers Power Co 
Midland Midland Nuclear Power Plant: Unit 2 818,000 Consumers Power Co 
St. Clair County Greenwood: Unit 2 1,240,000 Detroit Edison Co 
St. Clair County Greenwood: Unit 3 1,240,000 Detroit Edison Co 
MINNESOTA 
Monticello Monticello Nuclear Generating Plant 545,000 Northern States Power Co 
Red Wing Prairie Island Nuclear Generating Plant: Unit 1 530,000 Northern States Power Co 
Red Wing Prairie Island Nuclear Generating Plant: Unit 2 530,000 Northern States Power Co 
MISSISSIPPI 
Port Gibson Grand Gulf Nuclear Station 1,275,000 Mississippi Power & Light Co 
NEBRASKA 
Fort Calhoun Ft. Calhoun Station: Unit 1 457,400 Omaha Public Power District 
Brownville Cooper Nuclear Station 778,000 Nebraska Public Power District and 
lowa Power and Light Co 
NEW HAMPSHIRE 
Seabrook 1,100,000 Public Service of N.H 
Seabrook 1,100,000 Public Service of N.H 
NEW JERSEY 
Toms River Oyster Creek Nuclear Power Plant: Unit 1 640,000 Jersey Central Power & Light Co 
Forked River Forked River Generating Station: Unit 1 1,070,000 Jersey Central Power & Light Co 
Salen Salem Nuclear Generating Station: Unit 1 1,090,000 Public Service Electric and Gas, N.J 
Salem Salem Nuclear Generating Station: Unit 2 1,115,008 - Public Service Electric and Gas, N.J 
Bordentown Newbold Nuclear Generating Station: Unit 1 1,067,000 Public Service Electric and Gas, N.J 
Bordentown Newbold Nuclear Generating Station: Unit 2 1,067,000 Public Service Electric and Gas, N.J 
Offshore Atlantic Generating Station: Unit 1 1,150,000 Public Service Electric and Gas, N.J 
Offshore Atlantic Generating Station: Unit 2 1,150,000 Public Service Electric and Gas, N.J 
NEW YORK 
Indian Point Indian Point Station: Unit 1 265,000 Consolidated Edison Co 
ndian Point Indian Point Station: Unit 2 873,000 Consolidated Edison Co 
Indian Point Indian Point Station: Unit 3 965,000 Consolidated Edison Co 
Scriba Nine Mile Point Nuclear Station: Unit 1 625,000 Niagara Mohawk Power Co 
Scriba Nine Mile Point Nuclear Station: Unit 2 1,080,000 Niagara Mohawk Power Co 
Ontario R.E.Ginna Nuclear Power Plant: Unit 1 420,000 Rochester Gas & Electric Co 
Brookhaven Shoreham Nuclear Power Station 819,000 Long Island Lighting Co 
Lansing Bell Station 838,000 New York State Electric & Gas. Co 
Verplanck Con. Ed. Nuclear =4 1,115,000 Consolidated Edison Co 
Scriba James A. Fitzpatrick Nuclear Power Plant 821,000 Power Authority of State of N.Y 
NORTH CAROLINA 
Southport Brunswick Steam Electric Plant: Unit 1 821,000 Carolina Power and Light Co 
Southport Brunswick Steam Electric Plant: Unit 2 821,000 Carolina Power and Light Co 
Cowans Ford Dam Wm. B. McGuire Nuclear Station: Unit 1 1,180,000 Duke Power Co 
Cowans Ford Dam Wm. B. McGuire Nuclear Station: Unit 2 1,180,000 Duke Power Co 
Bonsal Shearon Harris Plant: Unit 1 915,000 Carolina Power & Light Co 
Bonsal Shearon Harris Plant: Unit 2 915,000 Carolina Power & Light Co 
Bonsal Shearon Harris Plant: Unit 3 915,000 Carolina Power & Light Co 
Bonsal Shearon Harris Plant: Unit 4 915,000 Carolina Power & Light Co 











Figure 1. Nuclear power plants in the United States—continued 
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OHIO 
Oak Harbor 


Painesville 
Painesville 
Moscow 
OREGON 
Prescott 


PENNSYLVANIA 
Peach Bottom 
Peach Bottom 
Peach Bottom 
Pottstown 
Pottstown 
Shippingport 
Shippingport 
Shippingport 
Goldsboro 
Goldsboro 
Berwick 
Berwick 


SOUTH CAROLINA 
Hartsville 
Seneca 
Seneca 
Seneca 
Broad River 
York County 
York County 


TENNESSEE 
Daisy 
Daisy 
Spring City 
Spring City 
VERMONT 
Vernon 


VIRGINIA 
Gravel Neck 
Gravel Neck 
Mineral 
Mineral 
Mineral 
Mineral 

WASHINGTON 
Richland 
Richland 

WISCONSIN 
Genoa 
Two Creeks 
Two Creeks 
Carlton 

PUERTO RICO 
Puerto De Jobas 


* Site not selected 





PLANT NAME 


Davis-Besse Nuclear Power Station 


Perry Nuclear Power Plant: Unit 1 
Perry Nuclear Power Plant: Unit 2 
Wm. H. Zimmer Nuclear Power Station: Unit 1 


Trojan Nuclear Plant: Unit 1 


Peach Bottom Atomic Power Station: Unit 1 
Peach Bottom Atomic Power Station: Unit 2 
Peach Bottom Atomic Power Station: Unit 3 
Limerick Generating Station: Unit 1 
Limerick Generating Station: Unit 2 
Shippingpart Atomic Power Station: Unit 1 
Beaver Valley Power Station: Unit 1 

Beaver Valley Power Station: Unit 2 

Three Mile Island Nuclear Station: Unit 1 
Three Mile Island Nuclear Station: Unit 2 
Susquehanna Steam Electric Station: Unit 1 
Susquehanna Steam Electric Station: Unit 2 
Philadelphia Electric Co.: HTGR No. 1 
Philadelphia Electric Co.: HTGR No. 2 


H. B. Robinson S.E. Plant: Unit 2 
Oconee Nuclear Station: Unit 1 

Oconee Nuclear Station: Unit 2 

Oconee Nuclear Station: Unit 3 

Virgil C. Summer Nuclear Station: Unit 1 
Catawba Nuclear Station: Unit 1 
Catawba Nuclear Station: Unit 2 


Sequoyah Nuclear Power Plant: Unit 1 
Sequoyah Nuclear Power Plant: Unit 2 
Watts Bar Nuclear Plant: Unit 1 
Watts Bar Nuclear Plant: Unit 2 


Vermont Yankee Generating Station 


Surry Power Station: Unit 1 
Surry Power Station: Unit 2 
North Anna Power Station: Unit 1 
North Anna Power Station: Unit 2 
North Anna Power Station: Unit 3 
North Anna Power Station: Unit 4 


N-Reactor/WPPSS Steam 
Hanford No. 2 


Genoa Nuclear Generating Station 
Point Beach Nuclear Plant: Unit 1 
Point Beach Nuclear Plant: Unit 2 
Kewaunee Nuclear Power Plant: Unit 1 


Aguirre Nuclear Power Plant 


CAPACITY 
(Net Kilowatts) 


872,000 


1,100,000 
1,100,000 
810,000 


1,130,000 


40,000 
1,065,000 
1,065,000 
1,065,000 
1,065,000 

90,000 

856,000 
856,000 
819,000 
905,000 
1,052,000 
1,052,000 
1,140,000 
1,140,000 


700,000 
841,000 
886,000 
886,000 
900,000 
1,180,000 
1,180,000 


1,140,000 
1,140,000 
1,169,000 
1,169,000 


513,900 


788,000 
788,000 
845,000 
845,000 
900,000 
900,000 


800,000 
,103,000 


53,200 
497,000 
497,000 
541,000 


583,000 


1,175,000 
1,175,000 


INITIAL 
DESIGN 
POWER 


UTILITY 


Toledo Edison-Cleveland Electric 
Iuminating Co 

Cleveland Electric Illuminating Co 

Cleveland Electric Illuminating Co 

Cincinnati Gas & Electric Co 


Portland General Electric Co 


Philadelphia Electric Co 
Philadelphia Electric Co 
Philadelphia Electric Co 
Philadelphia Electric Co 
Philadelphia Electric Co 

Duquesne Light Co 

Duquesne Light Co.-Ohio Edison Co 
Duquesne Light Co.-Ohio Edison Co 
Metropolitan Edison Co 

Jersey Central Power & Light Co 
Pennsylvania Power and Light 
Pennsylvania Power and Light 
Philadelphia Electric Co 
Philadelphia Electric Co 


Carolina Power & Light Co 
Duke Power Co 

Duke Power Co 

Duke Power Co 

South Carolina Electric & Gas Ce 
Duke Power Co 

Duke Power Co 


Tennessee Valley Authority 
Tennessee Valley Authority 
Tennessee Valley Authority 
Tennessee Valley Authority 


Vermont Yankee Nuclear Power Corp 


Virginia Electric & Power Co 
Virginia Electric & Power Co 
Virginia Electric & Power Co 
Virginia Electric & Power Co 
Virginia Electric & Power Co 
Virginia Electric & Power Co 


Atomic Energy Commission 
Washington Public Power Supply System 


Dairyland Power Cooperative 
Wisconsin Michigan Power Co 
Wisconsin Michigan Power Co 
Wisconsin Michigan Power Co 


Puerto Rico Water Resources Authority 


Tennessee Valley Authority 
Tennessee Valley Authority 





Figure 1. Nuclear power plants in the United States—continued 
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Reported Nuclear Detonations, November 1972 


(Includes seismic signals presumably from foreign nuclear detonations) 


No nuclear detonations by the United States 
were reported by the U.S. Atomic Energy Com- 
mission for December 1972. 


The U.S. Atomic Energy Commission an- 
nounced that the United States had recorded 
seismic signals, presumably from a Soviet un- 
derground nuclear explosion on November 1, 
1972. The signals originated from the Semi- 
palatinsk nuclear test area and were equivalent 


to those of an underground nuclear explosion in 
the yield range of 200 kilotons to 1 megaton. 

Seismic signals, presumably from a Soviet 
underground nuclear explosion, were recorded 
by the United States on November 24, 1972. The 
signals originated at approximately 5:00 a.m. 
(EST) November 24, 1972, in the southeastern 
Ural area of the USSR, and were equivalent to 
those of an underground nuclear explosion in 
the yield range of 20-200 kilotons. 








Information in this section is based on data received during the month, 
and is subject to change as additional information may become available. 
Persons requiring information for purposes of compiling announced nu- 
clear detonation statistics are advised to contact the Division of Public 
Information, U.S. Atomic Energy Commission, Washington, D.C. 20545. 
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A 


A comparison of film badges and thermoluminescent 
dosimeters used for environmental monitoring, 
Oct :537 

Air—see also atmospheric contaminants, environment 
Air Surveillance Network 

July 1971, Feb:88 
August-September 1971, 

Mar:160 
October-November 1971, 

Apr :222 
December 1971- 

January 1972, May :289 
February 1972, June :373 
March 1972, July :413 

Americium contamination incident in a New York 
State Health Department laboratory, May:249 

Argonne National Laboratory 
July-December 1970, Jan:47 
January—June 1971, May:311 

Arkansas 
A summary of environmental radiation surveillance 

activities in Arkansas, Jan:19 
Atmospheric contaminants—see also environment, nu- 
clear detonations 
Canadian air and precipitation monitoring network 
September 1971, Jan:45 March 1972, July :409 
October 1971, Feb:85 April 1972, Aug :445 
November 1971, Mar:156 May 1972, Sept:516 
December 1971, Apr:218 June 1972, Oct:568 
January 1972, May :284 July 1972, Nov:639 
February 1972, June:370 August 1972, Dec:700 

California air sampling program 
October 1971, Feb:86 April 1972, Aug :446 
November 1971, Mar:157 May 1972, Sept:517 
December 1971, Apr:219 June 1972, Oct:569 
January 1972, May:285 July 1972, Nov:640 
February 1972, June:371 August 1972, Dec:701 
March 1972, July:410 700 

Mexican air monitoring program 
February—December 1971, May :287 
January-April 1972, Sept:519 

Pan American air sampling program 
September 1971, Jan:46 March 1972, July:410 
October 1971, F'eb:86 April 1972, Aug :446 
November 1971, Mar:157 May 1972, Sept:517 
December 1971, Apr:219 June 1972, Oct:569 
January 1972, May:285 July 1972, Nov:640 
February 1972, June:371 August 1972, Dec:701 


April 1972, Aug :449 
May 1972, Sept:521 


June 1972, Oct:572 
July 1972, Nov:642 
August 1972, Dec:704 


December 1972 


Annual Subject Index 


Plutonium in airborne particulates 
April-June 1971, Mar:159 
July-September 1971, Apr :221 
October-December 1971, July:412 
January—March 1972, Dec:703 

Radiation Alert Network 
September 1971, Jan:43 
October 1971, Feb :83 
November 1971, Mar:154 
December 1971, Apr:216 
January 1972, May :282 July 1972, Nov:637 
February 1972, June:368 August 1972, Dec:698 

Surface air sampling program—80th Meridian Net- 
work, January—December 1969, Feb:92 

Atmospheric levels of radioactivity—see air; atmos- 
pheric contaminants; Atomic Energy Commission 
installations; environment; nuclear detonations 

Atomic Energy Commission installations—see Argonne; 

Atomics International; Brookhaven; Feed Materials 

Production Center; Knolls; Neutron Devices; Los 

Alamos; Paducah; Portsmouth; Rocky Flats; Sa- 

vannah; Shippingport; S1C Prototype 

Atomics International 
January-June 1971, Feb:105 


March 1972, July :407 
April 1972, Aug :443 
May 1972, Sept:514 
June 1972, Oct :566 


B 


Barium-lanthanium-140 — see atmospheric contami- 
nants Atomic Energy Commission Installations; en- 
vironment; milk 

Bone 
Strontium-90 in human bone 

January-March 1971, Mar:166 
April-June 1971, May:308 
July-September 1971, Aug :462 
Strontium-90 in human vertebrae 
1968, 1969, and 1970, Feb:99 

Brookhaven National Laboratory 
July-December 1967, May :318 
January—June 1968, June :381 
July-December 1968, July :420 
January—June 1969, Aug:465 
July-December 1969, Sept:528 
January—June 1970, Dec:714 





C 


Calcium—see diet; milk 
California 
California air sampling program 
October 1971, Feb:86 April 1972, Aug:446 
November 1971, Mar:157 May 1972, Sept:517 
December 1971, Apr:219 June 1972, Oct:569 
January 1972, May :285 July 1972, Nov:640 
February 1972, June:371 August 1972, Dec:701 
March 1972, July :410 
Estimated daily intake of radionuclides in California 
diets, January—June 1971, Dec :675 
Radioactivity in California waters, January—Decem- 
ber 1970, June :363 
Canada 
Canadian air and precipitation monitoring network 
September 1971, Jan:45 March 1972, July:409 
October 1971, Feb:85 April 1972, Aug :445 
November 1971, Mar:156 May 1972, Sept:516 
December 1971, Apr :218 June 1972, Oct:568 
January 1972, May:284 July 1972, Nov:639 
February 1972, June:370 August 1972, Dec:700 
Carbon 14 
Carbon-14 in total diet and milk 
July-December 1971, May:265 
Cardiologists 
Radiation exposure to staff cardiologists vs. senior 
resident cardiologist and patients during cardiac 
catheterization, July :387 
Cesium-137—see also diet; milk 
Distribution of cesium-137 in naturally occurring 
radionuclides in sediments of Lake Michigan, 
Apr :181 
Use of fallout cesium-137 as a tracer to define the 
recent deltaic facies of a river, Dec :653 
Colorado 
Radioactivity in surface waters of the Colorado 
River basin, Radium Monitoring Network, 1968, 
Mar:144 
Concentration factors 
May :243 
Connecticut 
Estimated daily intake of radionuclides in Connec- 
ticut standard diet, January—December 1971, Dec: 
679 
Community water supply 
Results of radiological sampling from the community 
water supply study, 1969, Sept:495 


in the aquatic environment, 


D 


Detonations—see also nuclear detonations 
Offsite surveillance around the Nevada Test Site 
January-June 1966, Feb:102 
July-December 1966, Apr:227 
January-June 1967, May :294 
July-December 1967, June :377 
January-June 1968, July:417 
July-December 1968, Aug :452 
January-June 1969, Sept:525 
July-December 1969, Oct:577 
Diet 
Carbon-14 in total diet and milk 
July-December 1971, May:265 
Estimated daily intake of radionuclides in California 
diets, January—June 1971, Dec:675 
Estimated daily intake of radionuclides in Connecti- 
cut standard diet, January—December 1971, Dec:679 


724 


Radionuclides in Institutional diet samples 
July-September 1971, Apr:205 
October-December 1971 and annual summary 1971, 

June :357 
Disposal 

Environmental monitoring and disposal of radio- 
active wastes from U.S. Naval nuclear powered 
ships and their support facilities, 1971, Sept:469 

Radioactive waste discharges to the environment 
from nuclear power facilities, Mar:117 

Distribution of cesium-137 and naturally occurring 

radionuclides in sediments of Lake Michigan, Apr :181 


E 


Editorial 
Radioactive discharges and environmental surveil- 
lance associated with nuclear power plants, Jan:1 
Environment 
comparison of film badges and thermoluminescent 
dosimeters used for environmental monitoring, 
Oct :537 
A summary of environmental radiation surveillance 
activities in Arkansas, Jan:19 
Concentration factors in the aquatic environment, 
May :243 
Environmental levels at Atomic Energy Commission 
installations—see Atomic Energy Commission in- 
stallations 
Environmental monitoring and disposal of radioactive 
wastes from U.S. Naval nuclear-powered ships 
and their support facilities, 1971, Sept :469 
Environmental radioactivity in Illinois, 1970, 
Nov :589 
Environmental 1970, 
Jan:3 
Evaluation of tritium in ground and surface waters 
of the Western United States, April 1968—-Decem- 
ber 1969, Feb:59 
Radioactive waste discharges to the environment 
from nuclear power facilities, Mar:117 
Radiofrequency and microwave radiation levels re- 
sulting from manmade sources in the Washington, 
D.C. area, June :335 
Radiological surveys of Pearl Harbor, Hawaii, and 
environs, 1966-1968, June :323 
Errattum to October 1971 issue, Jan:last page 


radioactivity in Michigan, 


F 


Fallout—see also atmospheric contaminants; environ- 
ment 
Use of fallout cesium-137 as a tracer to define the 
recent deltaic facies of a river, Dec:653 
Feed Materials Production Center 
January—June 1971, Mar:169 
Film badges 
A comparison of film badges and thermoluminescent 
dosimeters used for environmental monitoring, 
Oct :537 
Radiation exposure to staff cardiologists vs. senior 
resident cardiologist and patients during cardiac 
catheterization, July :387 
Florida 
Radiological surveillance around the Florida Power 
Corporation’s Crystal River power reactor site, 
1971, Dec :709 
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Radioactivity in Florida waters, 1969, Jan:40 
Fluoroscopy—see x ray 
Food—see diet; milk 


G 


Gamma activity—see atmospheric contaminants; en- 
vironment 


H 


Hawaii 
Radiological surveys of Pearl Harbor, Hawaii, and 
environs, 1966-1968, June :322 
Human bone 
Strontium-90 in human bone 
January-March 1971, Mar:166 
April-June 1971, May :308 
July-September 1971, Aug:462 
Strontium-90 in human vertebrae, 1968, 1969, and 
1970, Feb:99 


I 


Illinois 

Environmental 
Nov :589 

Lake Michigan—see Lake Michigan 

Interstate Carrier Drinking Water Analysis Program, 
1971, May :275 

Iodine—see Atomic Energy Commission installations, 
diet; environment; milk 


radioactivity in Illinois, 1970, 


J,K,L 


Knolls Atomic Power Laboratory 
January—December 1970, Oct:580 
Lake Michigan 
Distribution of cesium-137 and naturally occurring 
radionuclides in sediments of Lake Michigan, 
Apr :181 
Radioactivity of Lake Michigan, August-September 
1970, Oct :559 
Use of fallout cesium-137 as a tracer to define the 
recent deltaic facies of a river, Dec:653 
Los Alamos Scientific Laboratory 
Calendar year 1970, Feb:109 


M 


Mexico 
Mexican air monitoring program 
February—December 1971, May:287 
January-April 1972, Sept :519 
Michigan 
Distribution of cesium-137 and naturally occurring 


December 1972 


radionuclides in sediments of Lake Michigan, 
Apr :181 
Environmental radioactivity in Michigan, 1970, Jan:3 
Radioactivity of Lake Michigan, August-September 
1970, Oct:559 
Use of fallout cesium-137 as a tracer to define the 
recent deltaic facies of a river, Dec:653 
Milk—see also Atomic Energy Commission installa- 
tions; diet 
Carbon-14 in total diet and milk, July-December 
1971, May :265 
Milk surveillance 
September 1971, Jan:27 
October 1971, Feb :69 
November 1971, Mar:131 
December 1971, Apr:195 
January 1972, May:255 July 1972, Nov:619 
February 1972, June:347 August 1972, Dec:659 
Milk surveillance programs, NERC-LV 
January—March 1972, Dec:668 
Radiostrontium in milk 
January—December 1970, Apr:204 
January—December 1971, Nov :628 
Minnesota 
Radioactivity in Minnesota municipal water supplies, 
July 1970-June 1971, Nov:632 
Microwaves 
Radiofrequency and microwave radiation levels re- 
sulting from manmade sources in the WaShington, 
D.C. area, June :335 


March 1972, July :393 
April 1972, Aug :425 
May 1972, Sept :479 
June 1972, Oct :547 


N 


Neutron Devices Department 
July—December 1970, Apr :237 
January-June 1971, Sept:530 
Nevada Test Site 
Offsite surveillance around the Nevada Test Site 
January—June 1966, Feb:102 
July-December 1966, Apr :227 
January-June 1967, May :294 
July-December 1967, June:377 
January—June 1968, July:417 
July-December 1968, Aug:452 
January—June 1969, Sept :525 
Julv—December 1969, Oct :577 
New York 
Americium contamination incident in a New York 
State Health Department laboratory, May :249 
Radioactivity in New York surface waters, July- 
December 1970 and January-June 1971, May:270 
North Carolina 
Radioactivity in North Carolina surface, cistern, and 
saline waters, 1968-1970, Sept:491 
Nuclear detonations 
Reported nuclear detonations (includes seismic sig- 
nals from foreign test areas) 
December 1971, Jan:56 June 1972, July:423 
January 1972, Feb:116 July 1972, Aug :467 
February 1972, Mar:180 August 1972, Sept:536 
March 1972, Apr:241 September 1972, Oct :588 
April 1972, May :321 October 1972, Nov :651 
May 1972, June :385 November 1972, Dec :720 
Nuclear power 
Radioactive discharges and environmental surveil- 
lance associated with nuclear power plants, Jan:1 
Nuclear power reactors in the United States, 
December 31, 1971, Feb:113 
March 31, 1972, June :382 
June 30, 1972, Sept:532 





September 30, 1972, Dec:716 
Radioactive waste discharges to the environment 
from nuclear power facilities, Mar:117 
Nuclear powered ships 
Environmental monitoring and disposal of radioactive 
wastes from U.S. Naval nuclear-powered ships 
and their support facilities, 1971, Sept:469 
Nuclear reactor sites—see also Atomic Energy Com- 
mission installations 
Environmental radioactivity in Illinois, 1970, Nov :589 
Environmental radioactivity in Michigan, 1970, Jan :3 
Radioactivity waste discharges to the environment 
from nuclear power facilities, Mar:117 
Radiological surveillance around the Florida Power 
Corporation’s Crystal River power reactor site, 
1971, Dec:709 


O 


Offsite surveillance around the Nevada Test Site—see 
Nevada Test Site 
Ohio 
Radioactivity levels in selected Ohio streams; the 
Great Miami River, the Little Miami River and 
Mill Creek; June-August 1968, Apr:189 


P,Q 


Paducah Plant 
July—December 1970, Apr :238 
Pan American Health Organization 
Pan American air sampling program 
September 1971, Jan:46 March 1972, July :410 
October 1971, Feb:86 April 1972, Aug :446 
November 1971, Mar:157 May 1972, Sept:517 
December 1971, Apr:219 June 1972, Oct:569 
January 1972, May :285 July 1972, Nov:640 
February 1972, June:371 August 1972, Dec:701 
Pan American milk sampling program, see milk 
surveillance 
Particulates—see atmospheric contaminants; Atomic 
Energy Commission installations 
Pasteurized milk network—see milk surveillance 
Plutonium 
Plutonium in airborne particulates 
April-June 1971, Mar:159 
July-September 1971, Apr:221 
October-December 1971, July:412 
January—March 1972, Dec:703 
Portsmouth Area Gaseous Diffusion Plant 
January-June 1971, Feb:110 
Precipitation—see air; atmospheric contaminants; 
Atomic Energy Commission installations; environ- 
ment 


R 


Radiation Alert Network 
September 1971,Jan:43 
October 1971, Feb:83 
November 1971, Mar:154 
December 1971, Apr:216 
January 1972, May :282 July 1972, Nov:637 
February 1972, June:368 August 1972, Dec:698 

Radiation exposure to staff cardiologists vs. senior 


March 1972, July:407 
April 1972, Aug:443 
May 1972, Sept:514 
June 1972, Oct:566 


726 


resident cardiologist and patients during cardiac 
catherization, July :387 
Radioactive discharges and environmental surveillance 
associated with nuclear power plants, Jan:1 
Radioactive waste discharges to the environment from 
nuclear power facilities, Mar:117 
Radioactivity 
A summary of environmental radiation surveillance 
activities in Arkansas, Jan:19 
Environmental radioactivity in Illinois, 1970, Nov:589 
Environmental radioactivity in Michigan, 1970, Jan:3 
Gross radioactivity in surface waters of the United 
States—see water 
Radioactivity in airborne particulates and precipi- 
tation—-see also California; Canada; Mexico; Pan 
American Health Organization; plutonium; Radia- 
tion Alert Network; surface air sampling program; 
water 
Radioactivity in California waters, January—Decem- 
ber 1970, June :363 
Radioactivity in Florida waters, 1969, Jan:40 
Radioactivity in Minnesota municipal water supplies, 
July 1970-June 1971, Nov:632 
Radioactivity in New York surface water, July- 
December 1970 and January-June 1971, May :270 
Radioactivity in North Carolina surface, cistern, and 
saline waters, 1968-1970, Sept:491 
Radioactivity in surface waters of the Colorado 
River Basin, Radium Monitoring Network, 1968, 
Mar:144 
Radioactivity in Washington surface water, July 
1969-June 1970, Mar:148 
Radioactivity of Lake Michigan, August-September 
1970, Oct:559 
Radiofrequency and microwave radiation levels result- 
ing from manmade sources in the Washington, D.C. 
area, June :335 
Radiological surveillance around the Florida Power 
Corporation’s Crystal River power reactor site, 1971, 
Dec:709 
Radiological surveys of Pearl Harbor, Hawaii, and 
environs, 1966-1968, June :323 
Radionuclides in institutional diet samples—see diet 
Radiostrontium 
Radiostrontium in milk 
January—December 1970, Apr:204 
January—December 1971, Nov :628 
Radiostrontium in tap water 
January-June 1971, Apr:210 
Radium 
Radioactivity in surface waters of the Colorado River 
basin, Radium Monitoring Network, 1968, Mar:144 
Raw milk—see milk surveillance 
Reactors—see Atomic Energy Commission installations; 
nuclear reactor sites 
Reported nuclear detonations—see nuclear detonations 
Rocky Flats Plant 
January—December 1969, Oct:584 


S 


Savannah River Plant 
January-June 1971, Mar:171 

Shippingport Atomic Power Station 
January—December 1970, Nov :648 

S1C Prototype Reactor Facility 
January—December 1970, Nov :646 

State milk surveillance—see milk surveillance 

Strontium-89—see diet; milk 


Strontium-90—see also atmospheric contaminants; 
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Atomic 
water 
Strontium-90 in Tri-City diets, January—December 
1971, Dec :680 
Strontium-90 in human vertebrae, 1968, 1969, and 
1970, Feb:99 
Strontium-90 in human bone 
January—March 1971, Mar:166 
April—June 1971, May:308 
July-September 1971, Aug:462 
Surface Air Sampling Program, 80th Meridian Net- 
work, January—December 1969, Feb:92 


Energy Commission installations; milk; 


T 


Tap water 
Radiostrontium in tap water 
January-June 1971, Apr:210 
Thermoluminescent dosimeters 
A comparison of film badges and thermoluminescent 
dosimeters used for environmental monitoring, 
Oct :537 
Tri-city diet study 
Strontium-90 in Tri-City diets, 
January—December 1971, Dec:680 
Tritium—see also Atomic Energy Commission installa- 
tions; environment; water 
Concentration factors in the aquatic environment, 
May :243 
Evaluation of tritium in ground and surface waters 
of the Western United States, April 1968—-Decem- 
ber 1969, Feb:59 
Radioactivity levels in selected Ohio streams; the 
Great Miami River, the Little Miami River, and 
Mill Creek, June-August 1968, Apr:189 
Radiological surveys of Pearl Harbor, Hawaii, and 
environs, 1966-1968, June :323 
Tritium surveillance system 
July-September 1971, Apr:211 
October—December 1971, May :277 
January-March 1972, Aug:438 


U,V 


Vertebrae 
Strontium-90 in human vertebrae 
1968, 1969, and 1970, Feb:99 


Ww 


Washington, D.C. 
Radiofrequency and microwave radiation levels re- 
sulting from manmade sources in the Washington, 
D.C. area, June :335 


December 1972 


Wastes 
Environmental monitoring and disposal of radio- 
active wastes from U.S. Naval nuclear-powered 
ships and their support facilities, 1971, Sept:469 
Radioactive waste discharges to the environment from 
nuclear power facilities, Mar:117 
Water—see also Atomic Energy Commission installa- 
tions 
Concentration factors in the aquatic environment, 
May :243 
Distribution of cesium-137 and naturally occurring 
radionuclides in sediments of Lake Michigan, 
Apr :181 
Evaluation of tritum in ground and surface waters 
of the Western United States, April 1968—Decem- 
ber 1969, Feb:59 
Gross radioactivity in surface waters of the United 
States 
April-May 1971, Jan:38 


November 1971, July :404 
June 1971, Feb:80 


December 1971, Aug :436 
July 1971, Mar:142 January 1972, Sept:490 
August 1971, Apr:209 February 1972, Oct:558 
September 1971, May :268 March 1972, Nov:630 
October 1971, June:361 April 1972, Dec:686 

Interstate carrier drinning water analysis program, 
1971, May :275 

Radioactivity in California waters 
January—December 1970, June :363 

Radioactivity in Minnesota municipal water supplies, 
July 1970-—June 1971, Nov:632 

Radioactivity in New York surface water 
July-December 1970 and January-June 
May :270 

Radioactivity in North Carolina surface, cistern, and 
saline waters, 1968-1970, Sept:491 

Radioactivity in surface waters of the Colorado river 
basin, Radium Monitoring Network, 1968, Mar:144 

Radioactivity in Washington surface water, July 
1969-—June 1970, Mar :148 

Radioactivity of Lake Michigan, August-September 
1970, Oct:559 

Radiological surveys of Pearl Harbor, Hawaii, and 
environs, 1966-1968, June :323 

Radiostrontium in tap water, July-December 1971, 
Nov :634 

Tritium surveillance system 
July-September 1971, Apr:211 
October-December 1971, May:277 
January—March 1972, Aug:438 

Use of fallout cesium-137 as a tracer to define the 
recent deltaic facies of a river, Dec :653 

Water surveillance programs, NERC-LV, January- 
March 1972, Dec:688 


1971, 


X, Y,Z 


X ray 
A comparison of film badges and thermoluminescent 
dosimeters used for environmental monitoring, 
Oct :537 
Radiation exposure to staff cardiologists vs senior 
resident cardiologist and patients during cardiac 
catheterization, July :387 


vrU.S. GOVERNMENT PRINTING OFFICE: 1972 — 514-843/12 


727 








SYNOPSES 


Synopses of reports, incorporating a list of key words, are furnished 
below in reference card format for the convenience of readers who may 
wish to clip them for their files. 


USE OF A FALLOUT CESIUM-137 AS A TRACER TO DEFINE 
THE RECENT DELTAIC FACIES OF A RIVER. P. Plato and G. C. 
Goldman. Radiation Data and Reports, Vol. 13, December 1972, pp. 653-657. 


Using fallout cesium-137 as a tracer, the size and location of the 
deltaic facies in Lake Michigan of the St. Joseph River are described. 
Approximately 185 sediment samples were collected and analyzed for 
cesium-137 aboard ship during five working days. Contour lines are 
shown that reprsent the measured concentrations of cesium-137 in the 
deltaic facies produced by the St. Joseph River. 


KEYWORDS: Cesium-137, deltaic facies, fallout, Lake Michigan, river- 
lake interface, sediment, St. Joseph River. 
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GUIDE FOR AUTHORS 


The editorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 
is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 
consideration nor have appeared in any other publica- 
tion. 


The mission of Radiation Data and Reports is stated 


on the title page. It is suggested that authors read it 
for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, typed 
double-spaced on 8% by 11-inch white bond with 1-inch 
margins. 


Submitted manuscripts should be sent to Editor, Radi- 
ation Data and Reports, EPA, Office of Radiation 
Programs, Parklawn 18 B-40, Washington, D.C. 20460. 


Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiation Data and Reports. In addition, Radiation 
Data and Reports has tes ge a “Guide” regarding 
manuscript preparation which is available upon re- 
| ora However, for most instances, past issues of 

adiation Data and Reports would serve as a suitable 
guide in preparing manuscripts. 


Titles, authors: Titles should be concise and informa- 


tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 
at the time of writing, present affiliation if different, 
and present address. 


Abstracts: Manuscripts should include a 100- to 150- 
word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 


A list of su keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 
gation should be stated as early as possible in the 
introductory paragraph. 


Methods: For analytical, statistical, and theoretical 


methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 








Illustrations: Glossy photographic prints or original 
illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8% by 612 inches). 


All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label or adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Tables: Tables should be self-explanatory and should 


supplement, not duplicate, the text. Each table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 
ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 
cepted units of measurements is preferred. A brief list 
of symbols and units commonly used in Radiation Data 
and Reports is given on the inside front cover of every 
issue and examples of most other matters of preferred 
usage may be found by examining recent issues. Isotope 
mass numbers are placed at the supper left of elements 
in long series of formulas, e.g., '“Cs; however, elements 
are spelled out in text and tables, with isotopes of the 
elements having a hyphen between element name and 
mass number; ¢.g., stroritium-90. 


References: References should be typed on a sepa- 
rate sheet of paper. 





Personal communications and unpublished data 
should not be included in the list of references. The 
following minimum data for each reference should be 
typed double-spaced: names of all authors in caps. 
complete title of article cited, name of journal abbrevi- 
ated according to Index Medicus, volume number, first 
and last page numbers, month or week of issue, and 
year of publication. They should be arranged according 
to the order in which they are cited in the text, and not 
alphabetically. All references must be numbered con- 
secutively. 


Reprints 

Contributors are ordinarily provided with 50 courtesy 
copies of the articles in the form of reprints. In cases 
of multiple authorship, additional copies will be pro- 
vided for coauthors upon request. 
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